AUTOMOBI 
ENGINEER 


DESIGN PRODUCTION MATERIALS 


Vol. 43 No. 570 SEPTEMBER, 1953 PRICE: 3s. 6d. 


BALL AND ROLLER BEARINGS 


f 


| 


THE CROWN OF EXCELLENCE 
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MINTEX AND THE 


It’s easy to put your foot down in the New Sunbeam Talbot 90 
and revel, if you like, in 90 m.p.h. luxury. 
A pleasure too, to rest secure in the knowledge that the new 90's 


like so many other famous British cars fit Mintex Brake Liners 


as standard equipment. 


When high performance is required you can 


MINTEX 


MINTEX Brake and Clutch Liners are manufactured by British Belting & Asbestos Ltd., 


Cleckheaton, Yorkshire and are obtainable from all Mintex Service Depots and Stockists. 
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A fifty-to-one drawing of the 
desired profile is mounted on the 
drawing table of the machine, 
and is used in conjunction with 
the pantograph system. The 
pantograph imparts a fifty-to- 
One reduction to its final arm in 
which is incorporated the pro- 
jection unit. 

Work is focussed «under the 


microscope, and the tracing 

point of the pantograph moved 

H along the drawn profile. The 

Pantograph grinding wheel is fed manually 

« ~e) into the work and the exact 
rogress of grinding can be 

Workpiece the of the 
Grinding Wheel projection screen or microscope, 


Drawing 


PROFILE GRINDING | 
MACHINES 


increase output in the 
Up-to-date toolroom | 


These machines are currently used in the toolrooms of a host 
of important aircraft, automobile, watchmaking and general 
engineering organisations for the production of profile gauges, 
form tools, press tools and many other highly precise aids to 
production. 

Operators and managements in these works fully appreciate the 
value of the Wickman Optical Profile Grinding Machine—The 
most helpful piece of equipment we've got,’ says one—and 
another, ““We could ‘not produce our type of work without it.” 
We would like you to meet some of these users, we think they 


you fuller information. 


CIRCULAR FORM DIE GAUGE for Stator 
TOOL Blade 


WICKMAN of COVENTRY 


MANCHESTER 
BELFAST 


BIRMINGHAM 
NEWCASTLE : 


BRISTOL 
GLASGOW 


LONDON 
LEEDS 
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would convince you. Why not let us take you round, or send 


FLAT FORM TOOL 
Tungsten Carbide Tip 


Grinding time 1} hours Gauge Steel From unshaped tip 

Accuracy... 001 Stock remova! 015” Grinding time 80 mins. 
Grinding time 2} hours Accuracy -001” 
Accuracy 0003” 


420 WMG 
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I, too, have 
all 


the answers... 


Mr. Therm may not be able to foresee the future but 


1e has an answer for every industrial heating problem. 
he | | y industrial heating probl 


What other fuel can give a tiny—but steady— 
pinpoint of flame or full heat the 
instant you want it? And gas controls 
respond to a flick of the wrist or can 
be entirely automatic. Mr. Therm is 
already the most dependable worker in 
factories all over the country. Clean, 
speedy, economical—no wonder his 


services are increasingly in demand. 


MR. THERM IN 
GENERAL ENGINEERING 


Among the great variety of 

uses of gas are: general heat 

treatment, flame hardening, 

annealing, tempering, case hardening, 
normalising, preheating, metal melting, core 
drying, torging, brazing, soldering, oxy-town 
gascutting, steam raising, water & space heating 


Mr. Ther m burns fo serve you . THE GAS COUNCIL - I GROSVENOR PLACE - LONDON + SWI 
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TRIANGLE TRIUMPH 


When leading British aero engine designers make 
history with a new type, nine times out of ten they 
specify Firth Brown Steels and design around them. 

Firth Brown and Napiers have been working 
together this way since long before the early Schneider 


Trophy races. 


The new Napier “ Deltic” 2500 H.P. 
Diesel engine. Section through No.5 
cylinder from driving end. 


SPECIAL ALLOY 


STEELS 


LTD: FFIELD. 


THOS, FIRTH: BROWN 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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There aren’t any sparks, 
but the grinding goes on 
just the same. 


These abrasive microscopic particles which can get 
into every engine—unless it has an efficient filter 
—relentlessly lap down the vital working parts, and 
your good materials and good workmanship are 
worn away, together with your reputation for 
making a durable engine. 

The Purolator, with its plastic-impregnated paper 
filtration element of specially controlled texture 
(pioneered by Purolator), arrests these destructive 
particles and—when the time comes—is simply 
and economically replaced by the user. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 
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This Lockheed servo system 
is a modification of the full flow servo system 


and shares its straightforward nature. 


The diagram shows the general layout and the 
spring-loaded accumulator which is automatically 


recharged after any demand for fluid. 


This system has many outstanding advantages, 
including the idling of the pump during normal 
running, except when actually recharging or making 
brake applications. This ensures rapid action of 


the servo under all speed conditions. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
LEAMINGTON SPA, ENGLAND 
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Causes of over- and under-steer: 4, Car properties (a) 


FRONT ROLL RATE 


FRONT ROLL 
CENTRE | 


ROLL ANGLE. + 
re) 


This diagram, similar to that in the Febru 1947 


Enginecrs, explains the meaning of mai 


IFFERENT cars produce different steering behaviour 

from the same tyres because while cornering they impose 
different vertical and sideways loads upon the four tyres 
concerned. Suppose we consider first the way in which the 
weight carried by each wheel is affected by the car properties 
at a given sideways acceleration or severity of cornering. 

Barring a minor correction which we shall mention and 
introduce iater, the total amount of weight transference, at 
front and rear, from the inside to the outside wheels on a 
corner depends only on the sideways acceleration (or severity 
of the cornering), the height of the centre of gravity and the 
track. The method of finding wheel reactions by drawing the 
resultant through the c.g. and taking moments about each 
of the extremities of the supporting base in turn is well 
known: the supporting base is the quadrilateral contained 
by the four lines joining the four contact ‘points’ of the 
four tyres. This, however, tells us nothing as to how much 
of the extra load carried by the two outer tyres is taken by 
each. To find this out we must go rather more carefully into 
what happens when a car rolls outward on a corner, and 
how much it does so. 

The conception of a roll centre at the front and the rear 
suspension is by now familiar to most of us, and the method 
of finding their positions by experiment (Olley, Proc. 1.A.E. 
Vol. XXXII figs. 15, 16, and 17, Plates XII and XIII), by 
photographing the car, painted with a white line each end, 
at different roll angles from front and rear, using a still 
camera, applying pure rolling torque and taking multiple 
exposures on each plate or film, is also well known. The 
intersection of the various white lines showing on the photos 
giving the rolling pivot points at the fore and aft positions 


ROLLING W! OF CAR=W 


ad F, SIDE FORCE = XW 


HEIGHT OF C.G. ABOVE ROLL AX/S 


REAR ROLL CENTRE 


= UNSPRUNG 
wl 


REAR ROLL CENTRE 


number of the Journal of the Institution of Automobile 
f the terms used in the text. 


of the two white lines. A little further thought will show us 
that in fact the car is rolling about an axis passing through 
the two centres we have discovered in this way, and that the 
height of the intersections of this roll axis with the two 
vertical planes embracing the axes of the front and rear 
wheels gives the roll centre heights for front and rear 
suspensions. 

Now each suspension has an anti-roll stiffness about its 
particular roll centre, and the sum of the two anti-roll stiff- 
nesses, front and rear, is the anti-roll stiffness of the car. 
The centre of gravity of the sprung part of the car lies at a 
determinable distance above the roll axis. At a given side- 
ways acceleration the sideways force due to that sideways 
acceleration has a moment about the roll axis, and this 
moment divided by the combined anti-roll stiffnesses of the 
two suspensions gives the roll angle of the car for those 
conditions. The anti-roll stiffness concerned is that about 
the ground, i.e. the tyre deflections must be taken into account. 
Allowance must also be made for the overhanging effect of 
the c.g. as the car rolls, which will slightly increase the 
rolling moment and hence the roll angle (this is the minor 
effect previously mentioned). 

Knowing the roll angle and the anti-roll stiffnesses at the 
front and rear suspensions we know how much of the rolling 
couple is taken at each end of the car, and this knowledge 
combined with the track at front and rear gives us the weight 
transference from this cause at front and rear. This weight 
transference is only a part of the total: it is only that due to 
the moment of the c.g. about the roll axis and not about the 
ground. The remaining part of the weight transference is a 
separate matter which must be separately studied. 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


LEAMINGTON SPA, 


ENGLAND 
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Specially blended to give 


MAXIMUM 
ENGINE PERFORMANCE 


| 


VEC 


SPECIAL 


CLEVECOL SPECIAL is blended to produce the highest engine 
performance—greater power, more mileage, faster and smoother acceleration, and a 
lot more pleasure in driving! Clevecol Special is far superior to 


any petrol previously marketed. 


The Super quality Petrol distributed by 


CLEVELAND 


THE SPECIALISTS IN 


MOTOR SPIRITS 


CLEVELAND BENZOLE MIXTURE 


is a most excellent blend for smooth running and extra miles per gallon. 
CLEVELAND GUARANTEED 
the well-known general purpose spirit is superb value for engines which do not 
demand a premium grade. 
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How do you stick it? 


The coach-building industry makes endless demand for specialised adhesives for 
fast assemblies. 27 car manufacturers rely on adhesives from the DSP range 


The DSP range includes latex, rubber and reclaim 
based adhesives . . . thin fluids to heavy cements. 


If your business is assembly make it a fast 
assembly with DSP. If the range does not 
include an adhesive perfect for your process, 
DSP will make one specially for you. Write 
please with full details. 


DUNLOP SPECIAL PRODUCTS LTD., FORT DUNLOP, ERDINGTON, BIRMINGHAM 24 


10 
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CEJ TAPS 


Spiral Flute Taps for blind 
hole tapping. Spiral Point taps 
for through hole tapping. In each 
case only one tap is needed. 


CEJ ROUND DIES 


Adjustable or solid; obtainable 
in all standards. 


3rd. EUROPEAN MACHINE TOOL 
EXHIBITION, BRUSSELS 
SEPTEMBER 4th—13th, 1953 


Hall 3, Stand 3618 


CEJ PLUG 
AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 
ensure complete satisfaction. 


CEJ INSIDE 
INDICATOR GAUGES 


For internal measurements from °155” (4%) to 
24” (600".). They are reliable, easily handled, 
sensitive instruments having a scale range of -"020” 
graduated in increments of ‘0001”. Each instru- 
ment can operate through a large range of 
diameters. Available in short or long patterns and 
can be set by Master Rings or Gauge Blocks and 
Accessory Holders. 


A.1.D. APPROVED 
SOUTHFIELDS ROAD DUNSTABLE BEDS. TEL: DUNSTABLE 422/3 
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HY 1S A MODEL LIKE A MECHANIC? 


HE ANSWER’S SIMPLE: they both use FELT. She shows it to the world in gloves and 
shoes; he finds a hundred-and-one industrial uses for it. At Long Meadow Mill we make 
e. nearly all kinds of felt——from coarsest to superfine—including felt for all Government 
specifications. And we are proud to add that over 10,000 sq. yards of Meadowfelt were 
specially chosen in selected shades to cover the gallery floors in Westminster Abbey 
during the Coronation ceremony. We can give quick delivery, in the piece or expertly 


cut, May we send you a sample of the kind of Meadowfelt you need? Write to us today. 


IF YOU USE FELT...YoU WANT MEADOWFELT 


THE LONG MEADOW FELT COMPANY, KIDDERMINSTER THE FELT DIVISION OF CARPET TRADES LTD. 
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Metallurgists for gravit 
pressure-fed Die Casting 
‘Stamping, Pressing 
Extrusion Dies and Foll 


_K.E. Hot Die Steels are 

of careful research into the eve: 
increasing demands of r 
industry for steels capable 


thermal fatig 


JELLISON &CO.LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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Other specialities include high grade High Speed and Stainless Steels as Forgings, ee 
Wire and Bars, black rolled or precision ground to finest limits, 
13 
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RAPID ENGINE 
RECONDITIONING 


The B&D Portable 
Valve Shop wheels right 
up to the job. 


Cut out fatiguing hand-work, cut out time-wasting in- 
efficiency, cut out trial and error with a Black & Decker Portable 
Valve Shop. The ‘Valve Master’ will reface all popular sized 
valves to any angle with mirror smooth finish —in seconds! The 


*Vibro-Centric’ tool will perfectly match the seat or insert, without A }" B&D Drill and Carbon Removing Brush, rapidly and 
safely cleans cylinder head and valve ports. 


lapping in. Carbon Removing Kit rapidly de-cokes valve guides, 
ports, blocks and pistons, used with a'/4.B & D Drill. An 
attachment is available for grinding tappets, valve stems and rocker 
arms on the ‘Valve Master’. Send for Illustrated Catalogue of 


entire range of B & D Portable Electric Tools. 


*Vibro-Centric’ grinder removes minimum amount of metal. 
Lapping-in is not necessary as concentric grinding ensures 
perfect match with the valve. 


TORONTO, CANADA SYDNEY, AUSTRALIA + MEXICO, S.A. > BRAZIL, S.A. 
‘s 


TOWSON, U.S.A. 
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‘Black & Decker 
of he orld over 
VALVE RECO EVERYWHERE SEI 
BARRONDE WORTH, MIDDX. PHOME: WEST DRAYTON 2681-7 


SELF-LOCKING NUTS 


demonstrate their staying put power 
on the thoroughbred 


T. D. MIDGET 


s standard 

to your requirements 
it’s the 
STAYING PUT POWER | 

that courts| 


Our illustration, reproduced by 

courtesy of the Nuffield Organisation 

shows Philidas nuts fitted in a vital 

position on the propeller shaft of the 

\ M.G.—T.D. Philidas nuts are also used 

q to secure the front wings to the 

The M.G. Car Company use Philidas 

“ia ‘ nuts in these vital positions because : 

@They are immovable, except with a 
spanner. 

@Their efficiency is unaffected by heat, 
vibration, oil contamination or by 
repeated applications and removals. 

@They are manufactured entirely 


from metal, in one piece, and in all 
An advisory division including personal representation 
by skilled technicians is at the service of engineers. the usual thread sizes. 
Full information about this organisation will be sent 
immediately on request to: 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 


Midland Area Office : FERRYBRIDGE - KNOTTINGLEY - YORKS. 
19 EATON ROAD - COVENTRY Telephones : Knottingley 320-1-2-3-4 
Telephone : Coventry 60457 Telegrams : Whitehouse, Knottingley 


London Office: 6, ST. JAMES’S PLACE, S.W.1 TEL: HYDe Park 9248-9 
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... the first 
scientifically designed 
flexible mounting 


fitted to the 
1.F.S. of a Production Car 


To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the I.F.S. of the 1952 Rover ‘75’. 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 
Ltd. 


mount! which provi esd wide range 
| sprin and desi n alter’ to 


silentbloc 
deflection ra 
suit ony system. 


VICTORIA GARDEN. 
LONDON, 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a fiiter that can be removed for inspec- 
tion and replaced every 8/10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life —the objective of 


every motor manufacturer. 


AIR CLEANERS AIR SILENCERS CRANKCASE 
BREATHERS CAR HEATERS FUEL PUMPS 
SPEEDOMETERS + GAUGES - INSTRUMENT PANELS 
OIL FILTERS THERMOSTATS SPARK PLUGS 


WINDSCREEN WIPERS - DIE CASTING 


AC-DELCO DIVISION OF GENERAL 
MOTORS LTD., DUNSTABLE, BEDS. 


We'll gladly help when you plan a new design or modify an existing one. Write to. 
and Southampton, Hants. 


AC Technical Bureau, 54 The Butts, Coventry; or ‘phone Coventry 61747. 
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highly efficient 
eighty etticient 
The ‘S.12" heater with its high heat output is the ideal heating 
unit for any type of passenger vehicle. It can be used singly or 
for the larger coaches two or three units may be evenly 
disposed in the saloon, depending of course on the size and 
design of the vehicle and operating conditions required. 
The ‘S.8' demister unit has four separate high velocity 
outlets, and is the simplest method of preventing mist and ice 
formation on the driver's screens and windows. 


light and compact 


Completely self-contained and fully enclosed, both units are 
compact and of lightweight construction. Easy access is provided 
for cleaning the element and servicing the motor. 


easily installed 


The ‘S.12" heater is secured by four screws to the vehicle floor, 
the water connections being under-floor. It may be situated 
at the front of the gangway or in under-seat positions. No 
ducting is required. 

The ‘S.8’ demister is normally mounted in the panelling 
beneath the windscreen and centrally disposed to give a simple 
piping arrangement to the demister nozzles. Water connections 
are brought up from the under-floor piping layout. 


s Heating, plus efficient demisting equipment for the screens is an absolute 
ae necessity for the modern coach. The latest Clayton Dewandre units have 
been designed to meet the requirements for warming the saloon with the 
most efficient heat distribution, to provide an even temperature throughout 
the coach. 

Fresh or re-circulated air may be used, but the use of fresh air combines 
ventilating with heating, preventing a stuffy atmosphere and taking the 
fatigue out of travel. 

Units are supplied with all fittings aad connections for a complete 
vehicle installation. Motors are available for 6 -, 12 — and 24 — volt electrical 
systems. 


May we send you illustrated leaflets or ask our local representative to call ? 


HEAD OFFICE and WORKS *LINCOLN*® ENGLAND@ AGENTS IN MOST COUNTRIES 
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The bearing assembly illustrated can be 
supplied as a high precision type suitable 
for gear boxes etc., or as a commercial 
type for lighter duty applications 


Please state application when sending 


us your enquiries. Our Technical department 


will advise on the type most suitable to 


your individual requirements. 


POLLARD BEARING! 
KNOTTINGLEY 


London Cffice: 6, ST. JAMES’S PLACE, S.W.1 TEL: HYDe Park 9248-9 
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virtually 


J every 


tl, British car— 


Good styling, outstanding performance and lasting 
dependability . . . these are the main reasons why 
British cars are enjoying increasing popularity 
throughout the world, For the same reasons virtu- 
ally every car manufacturer in this country specifies 


Wilmot Breeden components and accessories. 


WILMOT BREEDEN 


BUMPERS AND OVER-RIDERS »+ DOOR I ES AND LOCKS +» WINDOW WINDERS +» ROOF LAMPS AND SWITCHES 
STEERING WHEELS RADIATOR AND . [LES « ASH AYS + BONNET HINGES + BODY MOULDINGS 
BADGES AND MASCOTS LOCKIN CAPS + IGNITION LOCKS + HYDRAULIC ELECTRIC EQUIPMENT 


WILMOT BREEDEN LIMITED + BIRMINGHAM + LONDON + MANCHESTER +: GLASGOW 
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Almost as quickly as you can say the words “ Think Zinc,” molten zinc alloy has 
become the Plessey gramophone record-changer base you see here. This speed in 
production is just one reason why in recent years so many industries have adopted 
the zinc alloy die casting process. Other outstanding advantages are :— 

SCOPE FOR DESIGNER * EXTREME ACCURACY - GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH - LONG LIFE OF DIES + LITTLE NEED FOR MACHINING + LOW UNIT COST 
The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you write 
for our booklet ‘‘Zinc Alloy Die Castings and Productivity.” 


Zinc is now plentiful. There are no restrictions on its use. 


ZINC ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - TEL: 48088 
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HYDRAULIC 
DYNAMOMETERS 


are made in a wide range of sizes from small Dynamo- 
meters to complete Engine Test House equipment. 


A lifetime’s experience has brought improvements 
and refinements which make our products the 
accepted standard of B.H.P. measurement. 


Illustration shows a Froude Dynamometer at the works of 
Messrs. Mackay Industrial Equipment Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
WORCESTER ENGLAND 
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first again 


The block Diatuf Wheel Forming Tool, covered by British 
Patent No. 540392 and other patents pending, has been 
specially designed to cut the time spent on the forming 
of grinding wheels. We illustrate one manufactured for use 
on a two wheel turbine blade grinder. New developments in 
our range of wheel forming tools are on their way. It will 
not be long before we announce DIATORC and DIATHREAD— 
two more time and money savers. 


VAN MOPPES & SONS |BASINGSTOKE - HAMPSHIRE ~ BASINGSTOKE 1240 
(DIAMOND TOOLS) LTD 


TRADE MARKS DIATIPT - DIADUST DIATRU DIANYF DIATUF DIAFORM DIADEX 
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Red Rose Garage, 
Cabus, Garstang. 


May 7th, 1953 


Dear Sir, 


As we approach the season of 1953, 
I feel I must write a letter of 
appreciation for the service and 
benefits extended to me by your company. 


Two years this month I accepted 
an appointment as a Shell and BP Site, 
during this time, with the help of your 
scheme the appearance of my forecourt 
has greatly improved. In accordance 
with this, and the return of Branded 


Spirit, I am now enjoying an increase 
in my petrol sales. 


I am looking forward to ‘Record 
Sales’ during the coming season. 


Yours faithfully, 
(Sgd.) Charles T. Gartside. 


THE SIGN OF FRIENDLY SERVICE 
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PATTERN 
FOR PROSPERITY 


The automobile industry has made a remarkable response to the country’s call for 
increased output. In five years production has been doubled, and this in spite of material 
shortages, lengthening deliveries of new equipment, and plant extension restrictions. 
A very important contributing factor to this increased productivity has been the wider 
application of Wimet carbide tools for the hundred-and-one machining operations 
which go to make the modern motor-car. 


WICKMAN of COVENTRY 
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The LAYCOCK-de NORMANVILLE OVERDRIVE is a self-contained unit fitted to the 
rear of the gearbox (Fig. 1). It provides the so-much-desired extra high gear. (Ona 
well-known make of car with a top gear ratio of 4.625 to 1, the overdrive raises it to 
3.6 to 1.) 


On this particular make of car the overdrive is engaged instantaneously by the mere 
finger-tip movement of the gear lever, from top to overdrive (Fig. 2 shows normal 
top gear position, Fig. 3 overdrive), and without movement of foot controls (Fig. 4). 
Full power is continuously transmitted, the operation being immediate, effortless 

and undetectable. 


Control of this overdrive can be arranged in a variety of ways, and by co-operation 
with Joseph Lucas Ltd., a semi-automatic form of overdrive control has been developed. 
In order that the driver shall still have final control a manual switch is included in the 
circuit. Normally, with the manual switch not operating, at a pre-determined speed 
the car will change automatically into overdrive from top gear. The driver can at 
any speed (above cut-in speed) re-engage top gear by operating the manual switch, 
and this can be so arranged that his hand need not leave the steering wheel. By means 
of the Laycock-de Normanville Overdrive with the Lucas Automatic Overdrive 
Control! an extra gear is added to the car, requiring no action on the part of the driver 
to engage it. 


Technical leaflet describing the complete operation of this overdrive will be gladly 
mailed you on application to: Laycock Engineering Ltd., Victoria Works, Millhouses, 
Sheffield, 8, 


“MIDLAND MOTOR CYLINDER. 


THE CONTINUOUS PICKLING PLANT AT 
RICHARD THOMAS & BALDWINS LTD., EBBW VALE 
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“The best 
SMALL POWER TOOLS 


in the world” 


A WELL-WISHER writes to congratulate our 
Managing Director both on his distinguished 
appearance and on his well-known modesty of statement. 

He fears, though, that even when the M.D. is on one 

of his rare (and well-earned oh yes!) holidays, he must 
resort to disguise to avoid the attentions of an 

admiring public. He does. He removes most of his 
moustache, which — between ourselves —is false 
anyway. Even so, our kindly friend feels that in 
some unguarded moment of conversation the Old 
Boy may give the show away by remarking that 
he knows who makes the best small power 
tools in the world. 

We asked our Managing Director about this: 

“ The best ?”’ he said in a wondering voice. 
“The best ? Are there any others ?” 


Makes you sick, doesn’t it! 


put power 
into your hands 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9 TELEPHONE : COLINDALE 6346 (FIVE LINES) TELEGRAMS : DESPNUCO, HYDE, LONDON, 
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For Springs 


and 


Presswork 
Let 


SALTER 


EST. 1760 


serve you 


Most engineers agree that there are no 
better people to go to for the precision, 
consistency and dependability that mean 
so much towards keeping production lines 
running at top speed. 

Write for free copy of the Salter Spring 
Handbook—it’s full of useful information. 


LTD., WEST BROMWICH 


M-W.356 


GEO. SALTER & CO. 
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... here’s another Die Casting Problem 


THIS was the answer-—- 


Good clean finish and pressure tightness 
are essential for the filter heads of these well- 
known Oil Filters. John Dale Aluminium Alloy 
Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. Telephone : Bowmansgreen 2266 


royds 51/5/6 
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Standardised for greater efficiency and easier maintenance, the ‘LY’ range of 
totally-enclosed fan-cooled motors complies with BS.168 and Draft Spec. CN(ELE) 6814 
of the British Standards Institute. One of the many applications of these drives 

is here shown : B.203, one h.p. 960 r.p.m., and B.204, five h.p. 2870 r.p.m., ‘LY’ motors 
driving a Wadkin 16” surface and thicknessing machine. 

In producing the ‘LY’ range, ‘ENGLIsH ELectric’ drew upon fifty years’ experience 

of design and manufacture. The result is a series of motors from which 


long and trouble-free service is assured. 


ELECTRIC 


industrial motors 


ENGINEERING, MARINE & WELDING EXHIBITION: OLYMPIA—SEPT. 3rd-I7th—Visit our Stands 


THE ENGLISH ELECTRIC Company LIMITED, QUEENS HouUSE, KINGSWAY, LONDON, W.C.2 
Industrial Motor Works, Bradford 


WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL ACCRINGTON 
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| Specify ‘English Electric’ LY Motors 
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This booklet gives the 
dimensions of the ‘Popular’ 
range of Timken ‘Precision O’ 
and ‘Precision 3° bearings, 
together with load capacity 
and thrust factor, 


RANGE OF BEARINGS 


Timken standard bearings are extensively 
used in practically every industry; in addition 
we have made, for some time, high precision 
bearings to suit manufacturers’ specifications. 


To meet the increasing demand for precision 
bearings, we have now installed new equip- 
ment and have standardized ‘Precision O’ 


and ‘Precision 3’ bearings in a range which 
should meet nearly all designers’ require- 
ments, and prices are lower than hitherto. 
Precision bearings outside the listed range can 
be made as ‘ specials.’ 


MADE IN ENGLAND 


Timken precision bearing with 
flanged cup. 


BRITISH TIMKEN LTD., DUSTON, NORTHAMPTON; and BIRMINGHAM 
Telephone: Northampton 4921/8. Telegrams: Britimken Phone Northampton 
Subsidiary Companies: Fischer Bearings Co., Ltd., Wolverhampton. Timken-Fischer Stockists Ltd., Birmingham 


\ 
— 
i 
N 
Normal Timken precision 
bearing. 
P arings | 
res 
Com 


Exhaustive tests at high speeds and production 
and use over a long period have proved the 
suitability of Darcast Flywheels in high duty 
cast iron for petrol and diesel engines and 
for compressors. Long specialised experience 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
balance, while the machining faces are free from 
operation. Our current production covers a 
wide range 7”- 24" diameter and 8 - 300 Ib. 
weight in irons with a tensile strength of 
15-24 tons per sq. in. Strict metallurgical 
control maintains the high quality of the material 
and advanced methods of mechanised production 
keep the cost of castings at the minimum. An 


CASTINGS 
BIRMINGHAM 


. 
ft. 
A 
— interesting new leaflet is available on request. 


CORK MANUFACTURING CO., LTD. | SOUTH CHINGFORD, LONDON, E.4. 
Telephone : SiLverthorn 2666 (7 lines) (Associated with Flexo Plywood Industries Ltd.) 
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WE EVOLVED the iltraduty bush which takes 
a high loading, with great durability. 


REVOLUTIONISED engine suspension, 
providing resilience without which the modern 
high-compression engine is unbearable.. 


E PIONEERED in Britain the rubber-to-metal 
weld to a standard of tenacity and durability 
that has never been surpassed. 
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E ORIGINATED the coil spring insulator, 
suppressing high frequency road-roar. 


‘ 


E PERFECTED bushes for LF.S. to a higher pitch 
of perfection than all the other manufacturers 
in the world put together, | 


E DEVELOPED the Metalastik torsional 
vibration damper—‘tunable;’ sensitive, free from 
metal-to-metal contacts, and’ with an all-round 
superiority to other types of crankshaft dampers. 


‘ 
i 


successes 

are based 

upon your 
problems 


the same 
FULL SERVICE FACILITIES: 


the world over 


LIMITED 


Diesel engines are basically simple 
and robust, but long life and trouble- 
free service depend on proper main- 
tenance schedules. To provide world- 
wide service for fuel injection equip- 
ment, C.A.V. have established a net- 
work of depots and service agents in 
which fully trained mechanics using 
special equipment and test apparatus 
maintain C.A.V. products at the high 
standard of efficiency set by the manu- 
facturers. In Great Britain alone 
there are over 120 of these depots, 
whilst similar facilities are provided 
in over 100 countries overseas. 


Depots and Service Agents 
in over 100 Countries 


174-617 
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5 and 10-speed 
. gear-boxes 


The top illustration shows the Fuller 
10-speed gear-box, comprising the 
famous five-speed box with 


a Fuller two-speed auxiliary 


f 


box built on to it, thus pro- 
viding a ten-speed box for 
heavy-duty operation on large trucks. 


This unit is to the usual Fuller stand- 
ard of high-duty, with all forward 
gears helical, and all changes, includ- & 
ing reverse, by dog-clutches. On 
both of these boxes the gears are 
shot-peened and crown-shaved, to avoid stress concentration. - 


The lower illustration shows the Fuller 5-speed gear-box. Every gear 
is helical and engaged by dog-clutches and to reduce shaft deflection 
to a minimum the mainshaft. is supported on three bearings, and the 
layshaft kept short, making one of the highest-duty gear-boxes ever 
produced. | 


Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 
Brock House, Langham Street, London, W.!, England 

Telephone : Langham 2527 


stadt Nr. Main 4204 pristol- 


AND 


For holes from the smallest 
up to 1}". 


I, 2, 3,4 or 6 spindles, bench 
or column type. Ease, safety 
and rapidity of operation. 


Supplied as standard 
general-purpose machines or 
equipped with fixtures and 
tools for mass production. 


Unit} construction enables 
machines to be built to suit 
the requirements of the work. 


Descriptive catalogue will be 
sent on request. 


DELIVERY OF 
STANDARD MACHINES: 
FOUR WEEKS 


HERBERT 
COVENTRY 


sie: 
frat 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARR GLASGOW - N 
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For high 


on “BEDFORD” CYLINDER 
HEADS VAUXHALL USE... 


By courtesy of VAUXHALL MOTORS LTD., LUTON, we 
illustrate a special ARCHDALE machine for performing drilling, 
reaming, counter-boring and tapping operations on cylinder 
heads in an automatic, continuous sequence. 

Developing such machines is a speciality of the ARCHDALE 
organisation, and the machine illustrated is only one of hundreds 
of special machines, including transfer machines, supplied to the 
automobile industry. LO 
Our experienced technical staff will be pleased to co-operate 
with you on any problems connected with drilling, milling or 


allied operations. 


JAS. ARCHDALE 
& 
TELEPHONE: EDGBASTON 2276 si LTD. BIRMINGHAM, 16 


SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY 
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ENGINEE 
MARINE & WELDING 
EXHIBITION 


& THE CHEMICAL 
PLANT EXHIBITION 


OLYMPIA LONDON 
SEPT. 3rd ~SEPT. 17th 1953 


They’re always up to something. Never content to let well 


enough alone. Always worrying, improving and inventing. 


For example—Super Holfos Bronze for worm wheels. 


Well, what are they up to now? 


For years they’ve had to say depressing things to their 
worm reduction unit customers, things like: Wait for it, 
won’t be too long now, hold hard, hang on, be patient. 

This didn’t please them. So they cast about for new and 

quicker production methods . . . found them... 

put them into practice in a new factory 
extension. Now, bone-tired but a DELIVERY 

happy, they can say that... IS QUICKER 


Holroyd WORM GEARS 
AND WORM REDUCTION UNITS 


JOHN HOLROYD & CO. LTD. - MILNROW . LANCS. PHONE: MILNROW 55322 


CRC 162 
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“DISTRIBUTORS OF MATERIAL 


J. A. NORDBERG LTD. 
171, QUEEN VICTORIA” STREET, 


FOREIGM &@ COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD. 


OAKENCLOUGH, GARSTANG. 
ne. PRESTON. 


Manufacturers of British heavy commercial 
and passenger vehicles employ Fox Springs 
extensively in their production for home and 
export models, for Fox are amongst the largest 


suppliers of these springs. 


The Fox Advisory Service for spring design 
affords an authoritative consultative service at 


an early stage of design. 


DY 


F275 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 

They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 


} 
| 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 
COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. _ Tel. SLOugh 24511/5. 
Coopers’ engineers are available for consultation on your sealing problems at all times. 


Cogent 
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UCHON 


“FLEXILANT 


SERIES 77 


MH... we have a case where a range of vehicles is fitted with removable 


bodies—and where aprons are needed only when the bodies are in use. 


The “Flexilant”’ Bollard supplies in the simplest possible form, a fixing | 
medium which solves what could otherwise be a difficult problem—instant and | 


automatic attachability — rigidity — silence in use—self-placement. The 


“Flexilant” Bollard is the perfect clinch-grip fixing with endless applications. ~~. 


RUBBER BONDERS LIMITED 


IN ASSOCIATION WITH EMPIRE RUBBER COMPANY ( Proprietors: H.G. MILES LTD.) 


DUNSTABLE BEDFORDSHIRE 


R.B. 87 
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108 Spire Speed Nuts are in use 


throughout the new Armstrong-Siddeley Sapphire. 


These nuts make faster, easier assembly — 


and that means a saving of labour and materials. They 


do away with the need for expensive welding, riveting, 


clinching and the use of threaded inserts. And apart from 


functioning better, they save between 50°, and 75°, on weight 


of materials used. Altogether there are over 200 different types 


of Spire Speed Nuts. On the Sapphire, however, these are the 


main types and some of the functions of the parts that 


are used: ——SNU Nuts for securing the bonnet hinge to the 


bulkhead; SNJ Nuts for securing the front wings to the 


front pillar; SCL Clips for securing the nameplate; 


SFP Fixes for securing the radio grille to the dashboard ; and 


SM/F Grips for securing the front seats to the rear floor. All 


these jobs, and many others besides, can be done 


faster, cheaper and better by Spire. 


Enquiries to: 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, $.W.1. 
Head Office & Works: Treforest, Pontypridd, Glamorgan. 
Also BIRMINGHAM, STOCKHOLM, MELBOURNE, SYDNEY, AMSTERDAM & MILAN 


CRC 298 
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How are you fixed for CLIPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated... for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we’ve got 98 years’ experience behind us. 


Sole Mokers : 


HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
— for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 
enamel, from 3” to 14”. 


1364——a clip for kitchen cabinets 
— rustproof finish. 


Really interested in springs? 
This book —- Spring Design and 


Calculations — packed from cover 
to cover with spring data, is yours post 
free for 12/6. 
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SIMPLE DESIGN—FEWER PA 
LESS WEAR 


REPETITIVE TRIPPING ACCURATE 
TO “A THOU” 


FOR SINGLE, DOUBLE OR DIS- 
TRIBUTION CIRCUITS 
MAKE AND QUICK BREAK Snap-Lock switch with outstanding success on 
ITH POSITIVE ACTION multi-spindle automatics and other machine tools we 
WATER, OIL AND DUST RESISTANT mee manufacture. 


THREE ALTERNATIVE MOUNTINGS mmm Now, we are licensed to make the switch, so that it shall be 


SEPARATE ENCLOSURES FOR available to other machine tool makers, and for applications 
. MECHANICAL AND ELECTRICAL in equipment and industry of every kind, especially where 
SIDES WITHIN A SINGLE HOUSING Hmm severe mechanical and electrical conditions obtain. 


MALE IN ENGLAND 


TOOLS LTD. BIRMINGHAM 


Sole Agents in Gt. Britain: BURTON GRIFFITHS & CO. LTO., [Snap-Lock Division), 95 Albert Embankment, London, §.€.11. 


Phone: Reliance 3891/7 
Branches: BIRMINGHAM BRISTOL CARDIFF GLASGOW LEEDS MANCHESTER NEWCASTLE NOTTINGHAM 
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To withstand the intense stresses the metal of a bearing has 
got to be good. 


R4M Ball & Roller Bearings are made from an alloy steel made 
to exacting specification determined after years of research, 
which after heat treatment will ensure the greatest resistance 
to wear and fatigue. 


Every component is subjected many times to the most 
scrupulous inspections before, during and after manufacture. 


In this way you are sure of a product that will maintain 
smooth precision under the most exacting conditions of 
service, 


BEARING COMPANY LIMITED 
NEWARK-~ ON- TRENT, ENGLAND 
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MOTOR 
SHOW 
Stand 


No. 295 


-LID. 
WATERLOO ROAD CRICKLEWOOD LONDON ° 


oF 
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Coils from centreless ground bars - Crack detection- shot Feening, 
F* 
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AUSTIN 


ARMSTRONG 


porn, 
® 4 


RR 

‘ Commercial Motor Vehicles 


og 
MORRIS-COMMERCIAL 


They all use 
Bonded Rubber to Metal Parts 


MANUFACTURED BY 


Firestone 


ae EXPERTS IN DESIGN 
(OmmER] AND PROCESS 


Firestone Tyre & Rupser Co, Great West ROAD, BRENTFORD, MIDDLESEX 
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Believed to be the heaviest ever 
made in this country, these Springs 
are 62” long by 5” wide and weigh 
almost 7 cwts. each and are included 
in the four wheel driving bogies 
supplied by the Kirkstall Forge 
Engineering Limited to Transport 
Equipment (Thornycroft) Limited, 
the builders of this powerful vehicle. 


SHEFFIELD 
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AKULON is an outstanding (nylon) 
type of plastic possessing highly interes- 


ting characteristics. 


AKULON is an excellent construc- 
tional material for gears, bearings and 


moving machine parts where high 


strength, extreme toughness and resis- 


| 

| 

| 

| 

| 

/ VRE, _ tance to heat are necessary. 


AKULON can be supplied in the form 


of granules for injection and extrusion 


Informative literature covering the 
characteristics for the moulding 
granules, rod materials and full technical 
data of AKULON will gladly be sent 


on request. 


Manufactured by :-- 
ALGEMENE KUNSTZIJDE UNIE N.V. - ARNHEM ~- HOLLAND 


Sole Distributors for the United Kingdom 


HERCULES POWDER COMPANY, LIMITED 


140, PARK LANE, LONDON, W.1I 'Phone: MAYfair 8711 
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This ancient clan was for centuries associated with the lands 
of Lochaber and later with Lochiel and Locharkaig. During the time 
of Sir Ewen, 17th Chief, the Camerons were strong adherents of the 
Stuarts and it was his grandson who became known as “The Gentle 
Lochiel"’, a man held in the highest esteem throughout the Highlands. 
In 1745 he met Prince Charles Edward at Borrodale and, acting upon 
a generous impulse and against his better judgment, decided to 
throw in his lot with Charles. Following Lochiel’s lead the other 
chiefs came in and the Standard was raised at Glenfinan. It is said 
that Lochiel prevented the sack of Glasgow, and for this reason the 
magistrates ordered that whenever Lochiel should visit the city he 


should be greeted by the ringing of the bells. 
Renfrew Sh oundries 
~ 
Limited 


LinG ON GLASGOW Telephone 
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‘PARSONS’ 
MANGANESE BRONZE 


‘CROTORITE’ 
ALUMINIUM BRONZE 


‘IMMADIUM?’ 
HIGH TENSILE BRONZE 


Problems of wear, corrosion or heat 
resistance can be solved by the use of either 
“PARSONS” Manganese Bronze, 
“IMMADIUM” High Tensile Bronze or 
“CROTORITE” Aluminium Bronze. 
Technical data and advice are 


available on request. 


brasses and bronzes to government and other specifications 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED HANDFORD WORKS HADLEIGH ROAD IPSWICH 
PHONE: IPSWICH 2127 GRAMS: BRONZE IPSWICH 
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Wieye\e TOOLS IN THE SERVICE OF THE AUTOMOBILE INDUSTRY 
gt. 


Hicycle tools should not be confused with ordinary 50-cycle electric tools. 
Operating instead on 200 cycles they develop a motor speed which is sus- 
tained under all operating loads. This means measurably more work in a 
shorter period, and although possessing the toughness of air tools their 
operating costs are considerably lower. Moreover, Hicycle tools are safe, 
only 125 volts or 72 volts to earth. 

Hicycle is accepted as THE modern production system wherever drilling, 
reaming, tapping and grinding operations are carried out on any scale. In 
fact, Hicycle should be investigated wherever there are more than two or 
three power tools in use. 

Automobile construction is one of the many industries in which Hicycle has 
proved its power to increase output and lower costs. Write for publication 
S.P.354 as a first step to increasing the efficiency of your production. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 


cauin Consolidated 


CONSOLIDATED PNEUMATIC TOOL CO. LTD + LONDON & FRASERBURGH 


Reg. Offices: 232 Dawes Read, London, S.W.6 Offices at Giasg . Birmingham Leeds Bridgend Belfast 
Dublin Johannesburg * Bombay Melbourne Paris Rotterdam Brussels Milan and principal cities throughout the World 


6l 
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As competition retur to good discern - 
industry’s home Mar of motores ible to choose 
mass-produced car ely; 
seriously about alummni. work shall be glad to-give; without obliga- 
From the beginning’ | dd tion, specific advice on’ application 
the bodywork of sports: of Noral allo 

models, and its durabilit. oy the Bae 

excellent condition ‘of old 

aluminiumn-bodied cars e road, 

In recent years conside: erience 

has been gained with 2. n body 

pressings and manufacturers» be able 


MAKERS OF N ET, STRIP, PLATE, SECTIONS, TUBING, WIRE, FORGINGS, CASTINGS, ALPASTE FOR PAINT 
SALES DEVELOPMENT DIVISION: BANBURY, OXON SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BRISTOL, NEWCASTLE-ON-TYNE, LEEDS 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production. The above apparatus is used for 


determining tensile strength, elongation and modulus. 


PROTOTYPE 
MOULDINGS 


BER 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 


minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


— 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 


Double bearing support to rocker shaft. 
End-location adjustable. 


THE ‘MARLES’ 


DOUBLE-ROLLER Larger angular movement. 

GEAR, made in a Very compact box, 

range of sizes For fore-and-aft or transverse layout. 
Trunnion or spigot mounting alternative 


of chassis. 


on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 /ines). Telegrams: ADAMANT, PHONE, LUTON 
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Bogie, Roller and Rotary Hearth Furnaces, Bell Type Furnaces, 

Chain, Mesh Belt and Continuous Cony eyor Furnaces, 

Rotary Drum Furnaces, Pit Furnaces, Pusher Furnaces, 

Gravity Feed Furnaces, Walking Beam Furnaces, Tubular and 

Rectangular Batch Furnaces, Air Circulating Ovens and Drying Ovens. 


¢ 


Rectangular Batch Furnaces 


Consider what is “built into” a G.W.B. box-type furnace . . . special 
refractory materials according to the temperature range . . . the most 
efficient elements, whether strip, coil or “Hairpin” type . . . the best 
hearth arrangements to suit the work in hand . . . the ideal size for 
the job. Yes, all these—and more! For in addition there is the hidden 
component ... experience. Years of experience in the design and 
construction of large electric furnaces . .. constant research which 
has led not only to better furnaces but to the development of better 
methods of heat treatment. Illustrated is a box furnace for pack 
carburising automobile components, designed for operation up to 
1,000 C. with a load of 125 kW in one zone. The charges are 
placed in the furnace by a three arm all-electric loader. This 
furnace for an overseas motor car manufacturer, is typical 

of G.W.B. installations in many parts of the world. 


Consult , ‘W-B 


a on every aspect 


4 
of heat-treatment 


G.W.B. ELECTRIC FURNACES LTD. 
Dibdale Works, Dudley, Worcs. Phone: Dudley 4284/5 
Proprietors: Gibbons Bros. Ltd, and Wild-Barfield Electric Furnaces Ltd. 
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Not @s a fastener but in production 

planning shat will meet with che exacting requirements of 
your engmeers .. . With new amazing accuracy, ter: fic tough- 
ness, superior tensile strength, pagmed by UNBRAKO service, 

research and development, they are Relping to fulfil production 

Gemands with economy of material and cost 

 Avallabi« for immediate delivery, Send for free samples. 
“Manufactured of Unbrolo standard socket screws special screws to requirements. 


UNBRAKO fasteners to help engineers more gid better machinery in every 
industrial centreda teavorld. 


COVENTRY 
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LESS ENGINE WEAR 


LONGER VEHICLE LIFE 


LOWER OPERATING COSTS ~« FASTER TRIPS 


GIVES AN OVERDRIVE IN EVERY CEAR 


EATON AXLES LIMITED 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A ° E.N.V. ENGINEERING CO. LTD., LONDON, N.W.10 * RUBERY OWEN & CO. LTD., DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 


Registered Office: 25 VICTORIA STREET, LONDON S.W.1., ENGLAND 
EA.26 


/ 
4 


OVER O | 
4 ION EATON T — 
4 WO - SPEED AXLES 
IN TRUCKS TO-D 
* 
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Practical, 


MAKES PERFECT! 


The Ferodo Test House is the best equipped in the 
world. The apparatus installed there is capable of 
subjecting friction materials to tests of any desired 
severity, duration and frequency. It can test any 
type of automobile brake or clutch assembly at or 
above its designed capacity, reproducing the effects 
of months or years of grinding wear—all within a 
few hours. 

No physical laboratory testing could be more com- 
prehensive. No testing routine has done more to 
speed up the development of new and_ better 
materials. 


The car shown here is one from the Ferodo 
Test Fleet of all the latest types of cars and 
commercial vehicles. To this fleet, newly- 
designed models are constantly added so that 
Ferodo always have a complete, up-to-the- 
minute knowledge of motoring progress. 


Yet Ferodo insist upon further testing—practical 
testing carried out on the road and on the M.1.R.A, 
track by the specially maintained Ferodo Test Fleet 
of latest type cars. For only combined laboratory and 
track testing can reveal every characteristic, every 
reaction to all possible conditions in use. 

By such intensive research and uncompromising tests 
Ferodo have kept pace with the demands of the 
automobile industry for more than 50 years. Their 
accumulated experience and the technical resources 
of the Test House and its Staff are, as they always have 
been, at the service of engineers and designers. 


BRAKE AND CLUTCH LININGS 


FERODO LIMITED 
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CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organisation 
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THE SEALS THAT eally SEAL 


SUPER OIL SEALS & GASKETS LIMITED 


FACTORY CENTRE . * BIRMINGHAM 30 
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YOUR COPY 


lease write for one today 


9 Pp 
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TRADE MARK 


T. M. BIRKETT & SONS LIMITED - HANLEY : STAFFS 


Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH ‘Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT « STOKE-ON-TRENT 


Phone: Stoke-on-Trent 87303-4 & 88147 ‘Grams: Bronze, ‘Phone, Longport 


B1S3 
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British Patent No. 479743 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


REGO. TRADE MARK 


‘under load. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS a 


GEORGE ANGUS & Co [TD 


Deep rim affords perfect Retention, 
below spring. 
Knife edge Contact at Sealing Point. a 
Sealing Point stiffened against local deformation — 
by large included angle. ts 
This section stiffened to prevent race 


Shaft angle gives adequate clearance. 
Flexible Web. 
Gaco Skin affords better fluid tight fit in 
Hous! 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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Rover machine-shop operators start work on these Land Rover castings with easy 
minds. The three spot-faced locations (two of them dowel-holed to fine tolerances) save 
time and eliminate waste because the castings have been correctly set up, inspected and 
pressure tested in the West Yorkshire Foundry before delivery, making trouble-free 


machining a matter of certainty. Every casting is subjected to up-to-date metallurgical 


and radiological control. We produce the highest grade castings in high-duty iron and 
aluminium alloys; our modern pro- 


= duction methods enable us to supply 


{9 HIRE in large quantities at low cost. 
POU IORIS 


3 


t 


SAYNER LANE; LEEDS 10 TEL: LEEDS 29466-7-8 
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BIMETALLIC BONDED INSERT PISTONS 


© ELIMINATE RING AND PISTON BREAKAGE 
@ MAKE GROOVE ZONE WEAR NEGLIGIBLE 
© SAVE COSTLY LAY-UP TIME 


@ ADD THOUSANDS OF HOURS OF 
EFFECTIVE RUNNING 


“THE CHOICE OF THE EXPERT’ 


For literature on the AL-FIN Bonded Piston, 
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_ please write to WELLWORTHY LIMITED, LYMINGTON, HANTS a 


to remind you 
3 
—we serve the leading 


aircraft and automobile 
manufacturers. 


B-W-P 


+ controls - fittings - cables 


PORCESTERSHIRE< 


RITISH: WIRE \PR 


LIMITED. STOURPORT-ON-SEVERN, 


a 
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The ‘ Syndromic’ system lubricates up to 40 bearings 
—at periods automatically controlled by mileage— 
while your vehicles are on the road! In this way, 
hold-ups for lubrication are eliminated and you get as 
much as 10% more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic ’ automatic lubricators 
are more economical. They save 75%, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how ‘ Syndromic’ lubrication soon pays 


for itself! 


Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic ’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 


: 
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are casting Alloy Steels and High Duty Irons 


The successful casting of Manganese Steel calls for a 
technical knowiedge and degree of practical application not 
commonly found in the foundry field. Yet 
manganése steel is only one of the wide range of alloy 
and carbon steels that are cast by Lloyds of Burton. 
Similarly, the making of Ductile Iron is a process 
demanding the strictest and most experienced 
metallurgical and melting control, but Lloyds cast 
Ductile Iron with the skill and sureness with 
which they cast a wide range of High Duty Irons. 
Complete quality control of every process gives 
Lloyds castings a uniform structure, which ensures 
easy machining, exceptional durability and 
optimum efficiency. Whatever your 
requirements in the Ferrous foundry field con- 
sult Lloyds of Burton before you order. 


Manganese Steel Centurion Tank Ductile Tron Shde Casting for 
Track Links yw weight of Tools weght 
each link 38 Ibs. 


200 /bs. 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT, TELEPHONE: BURTON 3867 


A Prim for industry Advertisement 
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BARNESDRI 


(Patents applied for in all Countries) 


Automatic Signal light honer 
now available on British built 


224 HONING MACHINES 


* 


A NEW DEVELOPMENT IN 
AUTOMATIC SIZING 


DEVONSHIRE HOUSE 
PHONE BATTERSEA 


at 
if 
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THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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You can consult us about suspension spring design, or you 


can ask us to make springs to your specifications. In 


either case you get the springs you want, when you 
want them, and Toledo Woodhead Springs are good 
springs. 


We are specialists in design and manufacture of 


Coil, Laminated or Torsion Bar Suspension 
Springs for every type of automotive vehicle—also 


Tine Springs for cultivators and agricultural 


implements if you are interested. 


Not to mention “KANTLINK”’ Spring 
Washers—millions and millions of them/ 


WOODHEAD SPRINGS 


i 
te Bes 
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YSELEY - BIRMINGHAM | 
WMBRAN - MON - WALES 
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TWIST DRILL AMD STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND PHONE: 24137 LIMES} GRAMS: PROELLS SHEFFIELD 
OFFICE: TERMINAL HOUSE, LOWER BELGRAVE STREET, 5.W.1 Phone: SLOANE 2111 (4 lines) Grams: PROCLLS KNIGHTS LONDON 


"DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEESS MERCHANTS 
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MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.I. Tel: GROsvenor 6022 
SEE US AT THE MOTOR SHOW 
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LAPASLA 


for full & rapid wet recovery 


—one good reason why every CAPASCO lining is moulded 


The new Austin “‘Champ” is designed to operate under all conditions including 
total immersion in water. This means that the Brake Linings get a real soaking 
and rapid wet recovery is essential. To ensure this, the “Champ” is fitted with 
CAPASCO Moulded Linings. High 

pressure moulding plus water repellent | 
ingredients give CAPASCO the homo- | 


geneous texture shown on the right. 
This makes them not only impervious to 


water, but to oil and grease as well. It 


gives them high impact strength and | These micro-photographs of a Woven Lining | 

. 7 ” | and of a CAPASCO Moulded Lining show the | 

ensures uniform wear to “ Wafer | very striking difference in texture. It is this | 

‘ ‘ | homogeneous structure of a Moulded Lining 
thickness with exceptional resistance | which is basically responsible for the excel- 


lent overali characteristics. 
to “Fading”. 


MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.I. Tel: GROsvenor 6022 
—STAND No. 393 
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Tapping steel from an electric furnace ; Kayser Ellison & Co. Ltd., Sheffield 


You may not but... 


.... YOU PROBABLY USE STEEL. Electricity has led to 
the production of better quality steels, and its use for 


heat treatment of those same steels has led to a better 


product again. In almost every heating process, in 


fact, electricity brings better results. 


Electricity for PRODUCTIVITY 


HOW TO GET MORE INFORMATION 
Your Electricity Board will be glad to advise you on 
how to use electricity to greater advantage — to save 


_ time, money, and materials. 


The new Electricity and Productivity series of books 
includes one on heating —“ Electric Resistance 
Heating ”’. Copies can be obtained, price 9/- post free, 
from E.D.A., 2 Savoy Hill, London, W.C.2, or from 
your Area Electricity Board. 


Issued by the British Electrical Development Association 


AUTOMOBILE ENGINEER, September 1953 


that we can’t supply — and promptly, too. 
If you’re not quite sure of the best valve for the job, a 


*phone call will find someone ready to give practical advice 


and assistance — plus service. We are equipped to handle 
problems — as well as valves —in all sizes and types. 


YOU CAN GET THEM ALLEL 


Complete London stocks include :— 
*MIL’ Steam Traps, Check and Stop Valves, Sight Glasses, 
Strainers, ‘ FOSTER-BAILEY’ Reducing and Relief Valves, 
‘ROSS’ Globe Valves, Female and Flanged Ends, ‘ ROSS 
DUPLEX’ Reducing Valves. Gate, Radiator, Parallel Slide 
Valves. Plug and Gland Cocks, Pressure Gauges, Gauge 
Cocks, Syphons, 

Valves and Cocks are available in Gun Metai, Cast Iron, 
Cast Steel and Stainless Steel with Screwed or Flanged Ends. 
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Walker’s know most of the answers. In fact there isn’t 
a type of valve for steam, water, air, gas or oil service 


M.W.WALKER & STAFF LTD 
ENGINEERS MERCHANTS 
IBEX HOUSE - MINORIES - LONDON E.C€.3 


Phone: ROYal 8191 (10 LiNEs) "Grams: Makerlaw, Fen, London 
MIDDLE EAST BRANCH — BAHRAIN PERSIAN GULF 
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ALL FOUR BASIC TYPES 
OF ROLLING BEARINGS 


AND UNRIVALLED KNOWLEDGE OF EACH 


Not only is Skefko the on/y British manufacturer of the 
four basic types of anti-friction bearing, all produced 

in their factories at Luton, but the SCS organisation 

is world-wide. It embraces eight manufacturing 

units comprising nineteen factories in various countries. 
The combined experience of all these is kept fully 
informed by an intricate system of exchange of the 
most advanced technical information on different 


‘applications—from every point of the compass. 


== BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CTLINDKRICAL ROLLER. TAPER ROLLER AND. SPHERICAL ROLLER 


G35 
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Body Insulation 


ECAUSE we have a temperate climate in this 
country, there is a tendency to overlook some of 
the difficulties that face overseas motorists. 
From time to time manufacturers concentrate for 

a while on such problems as thermal insulation of motor 
bodies ; careful investigations are instituted and decisions 
are taken as to what design features are necessary. After 
this, it is a case of out of sight, out of mind; no further 
progress is made and, as a result, there is a tendency to 
fall behind American competitors who have the advantage 
that this problem is always with them in their own country. 
That the Americans have paid particular attention to this 
feature is demonstrated by the fact that a number of their 
cars have glass fibre mat stuck to roof panels and other 
components. 

Even in the British Isles, a car, except when it is in the 
shade, can be almost unbearably hot to enter on sunny 
days. So effective insulation, if provided at an economical 
price, would undoubtedly have sales appeal. Moreover, 
such insulation would also serve to keep heat inside the 
body during cold weather, and alleviate the difficulties 
involved in providing a heater installation large enough to 
maintain a reasonable interior temperature. That the 
problem is not entirely insoluble is demonstrated by the 
fact that after a caravan and the car that tows it have been 
standing together under the same conditions for a number 
of hours, the caravan is usually much cooler inside than 
the car. 


Differing requirements 


However, it must be admitted that the design require- 
ments are considerably different as between a car and a 
caravan. In a car, space is at a premium, whereas an inch 
thickness of insulation, whether it be simply air space 
between double walls, or a filling of proprietary material, 
can be accommodated relatively easily in the larger vehicle. 
The curved contours of car body panels make it difficult 
to fit insulating material. This disadvantage is the more 
marked because many of the best insulating materials are 
supplied in relatively stiff sheets. Moreover, double 
skinning, which is so easy on the flat panels of caravans, 
is generally difficult and expensive on cars. In addition, 
it would inevitably increase the weight of the vehicle, thus 
having an adverse effect on both performance and fuel 
consumption. 

Probably one of the most important differences between 
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the two types of vehicle is that cars are almost invariably 
required to travel many times the mileage of caravans. 
This means that materials used for their insulation must 
have strength enough to hold together for very long periods 
of running under conditions of continual vibration. More- 
over, if the insulation is glued to the panel, there must be 
no tendency for the surface layer to separate from the main 
body of the material. 

This narrows the choice of insulating materials appreci- 
ably ; in fact, it eliminates all but the more expensive. 
The best insulators are generally those whose density is 
low, and in which there is a relatively large amount of air 
space, usually between fibres or in pores. These materials 
need to be quilted, preferably between two layers of cloth 
or paper, in order that they may fulfil the strength require- 
ments already mentioned. 


Current practice 


It would be far from the truth to suggest that nothing is 
done at present to insulate modern cars. However, the 
measures that are taken are generally aimed at deriving 
the greatest amount of benefit at the lowest possible cost. 
This is a very sound principle, and we would not suggest 
that any other should be adopted. The point at issue is 
whether or not the current measures are carried far enough. 
We are of the opinion that more attention should be paid 
to roof panels, but before elaborating on this theme we 
shall survey what is already done with regard to insulation 
and then develop the argument for carrying it a stage 
further. 

Underfelt is at present used with carpets. In some 
cases it is as much as } in thick; but, generally it is about 
} in thick, and it invariably treads down in use to something 
like half its original thickness. The felt and carpet perform 
four distinct functions. The use of both together improves 
the wear resistance of the floor covering. They give a more 
pleasing interior appearance and improve the comfort of 
the vehicle by insulating passengers’ feet from 
vibration. The acoustical absorption properties of the 
body are improved to such an extent that the difference 
between a covered and uncovered floor may be likened to 
that between a furnished and an unfurnished room in a 
house. It also gives a large measure of thermal insulation, 
and to a lesser degree acoustical insulation. There can be 
little doubt that good value is obtained for the small 
expenditure on underfelt. 

Materials such as felt and glass fibre mat are often 
clamped against dash panels and held there by means of 
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millboard facing. One object of doing this is to insulate the 
body from engine noise, although materials of this type 
are not ideal from the point of view of acoustical insulation. 
The other object is to prevent the transfer of heat from the 
engine compartment to the body. Since the absorbent 
material is usually covered with millboard, it is unlikely 
to have much effect on the reverberation characteristics 
in the car. 

Apart from these features there are others which, although 
not intended primarily to provide thermal insulation, do 
have a beneficial effect in this respect. One of these is the 
inner panel on the doors. The main function of these 
panels is to hide the window lift mechanism and present 
a clean interior finish between the door pillars. The seat 
squab generally provides reasonably good insulation at the 
rear, so the only parts remaining to be treated are the areas 
of glass and the roof. 

A number of cars in the luxury class are double glazed, 
but this feature is incorporated primarily to prevent the 
misting of the windows in cold weather. However, double 
glazing is not likely to become popular, because it is both 
heavy and costly and is unlikely to prevent the passage of 
the radiant heat of the sun’s rays into the car. In any case, 
the thermal conductivity of glass is not very high, so that 
little heat is likely to be conducted through the glass away 
from the interior of the car. 


Roof panels 


From the foregoing, it follows that in most cases the roof 
panel is the only one that is not treated in a manner likely 
to provide some effective thermal insulation. Moreover, 
it is this part of the vehicle which is most exposed to the 
sun. Therefore, if further progress is to be made, it is to 
this panel that attention should be turned. 

The problems to be overcome here are different from 
those associated with the insulation of other parts of the 
body. The insulating material must either go between the 
head-lining and the panel, or it must be integral with 
head-lining. If it goes between the two, it must be a firmly 
bonded material so that, no matter what the temperature 
or humidity of the climate in which it is used, it will not 
disintegrate and fall on the head-lining. This is especially 
necessary when the insulating material is stuck to the panel. 

In a number of American made cars, the material used 
to line roof panels is fine glass fibre mat bonded with resin. 
This material is exceptionally light, so there is little tendency 


for it to fall down or to disintegrate under its own weight. 
Moreover, the glass fibre does not deteriorate or absorb 
moisture, and it is vermin-proof. Whether or not such an 
arrangement is suitable for cars used in Britain is open to 
doubt, since it may not be durable enough for our vehicles. 


Insulating materials 


There are two effects that must be taken into considera- 
tion where long life is required. One is the ageing of the 
adhesive, and the other is corrosion of the metal surface 
to which the glass fibre mat is stuck. The resistance to 
ageing of the materials used, and the effectiveness of their 
adhesion to metal surfaces, can only be determined satis- 
factorily by practical tests over relatively long periods of 
time in a variety of climates. 

Insulating materials in the form of a relatively stiff felt, 
or soft cardboard are available. They are generally made 
of kapok, and are sometimes reinforced by a layer of kraft 
paper stuck on one or both sides. This type of material 
can be held up against the roof panel by the listing strips 
used for trimming purposes, and no adhesive is needed. 
The principal] disadvantages of these materials are that many 
of them break easily during handling, and it is difficult 
to fit them into a domed roof panel. 

The roof panels of some of the less expensive cars, and a 
number of truck cabs are trimmed with millboard attrac- 
tively finished on one side. Under these conditions it is 
relatively easy to apply the softer insulating materials by 
fitting them between the board and the panel. In fact, 
this is done on some truck cabs. If insulation is considered 
necessary for these vehicles, surely it is a feature that is 
also desirable for private cars. However, millboard is not 
ideal for trimming because, not only does it reflect sound 
waves and cause reverberation, but it is also liable to reson- 
ate and in that way increase the noise level in the car. 

One of the simplest, yet often ignored, ways of reducing 
the rate of increase of interior temperatures in a car parked 
in the sun is to finish the exterior in a light colour. White 
is, of course, the best from the point of view of reflecting 
radiated heat from the sun, but it is a somewhat impractic- 
able because of the difficulty of keeping it clean. 
However, pale pastel shades are suitable and are becoming 
increasingly popular. A highly polished finish is also a 
marked advantage. There is little doubt that a great deal 
of good could be done by sales departments in educating 
the public on this subject. 
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The New Unit Designed for the 2 and 3 ton 


the Cost Cutter, has been intro- 

duced by the Ford Motor Co. 
Ltd., to take the place of the V8 engine 
hitherto fitted to the 2 and 3 ton 
Thames models as well as to the larger 
trucks. The V8 power unit, or as an 
alternative the Perkins P6 diesel engine, 
is still used in the bigger vehicles. The 
makers claim that they are the only 
manufacturers to design and produce 
in large quantities an engine specifically 
for the 2 and 3 ton range. 

When the design was first contem- 
plated, the principal aims were to 
produce an engine of appropriate power 
which was at the same time economical 
to run and maintain. In addition, con- 
siderable pains were taken to incor- 
porate features that would give it a long 
and trouble-free life. For instance, a 
five-bearing crankshaft of generous 
proportions and separate cylinder liners 
cast from an iron with a high chromium 
content have been employed. With this 
alloy of cast iron, it is not necessary to 
use chromium plated compression 
rings. 

From the point of view of economy, 
it was considered that the four-cylinder 
layout was preferable to the V8 
arrangement used in the bigger engines. 
Moreover, many of the components, 
including the crankcase but excluding 
the cylinder head, are common both to 
this engine and to the unit for the 
Fordson Major tractor described in the 
April 1952 issue of Automobile 


N NEW four cylinder petrol engine, 


A view from the left-hand side of a Ford Cost Cutter engine 
mounted on a servicing stand 


Thames Trucks 


SPECIFICATION 


Four cylinders. Bore stroke 

100 mmx115 mm. Swept volume 

3,611 cm*. Maximum b.h.p. 70 at 

2,800 r.p.m. Maximum b.m.e.p. and 
| torque respectively 113 Ib/in® and 165 
| /b-ft at 1,500 r.p.m. Compression ratio 
| 60:1. Fully balanced, five bearing, cast 
| alloy steel crankshaft. Push rod oper- 
| ated overhead valves. Zenith 36 VIS 
downdraught carburettor with 32mm 
choke. 


Engineer. Not only does this make it 
possible to supply spare parts at a more 
economical price, but, because a 
smaller number of different spares 
need be kept in stock, it is more likely 
that components required can be taken 
straight off the shelf and the operator 
will not suffer the inconvenience of 
having to wait for delivery. 

The engine has a swept volume of 
3,6llc.c. and develops 70b.h.p. at 
2,800 r.p.m. Its bore:stroke ratio is 
0-87:1. This ratio has been determined 
largely by the length of the bearings 
needed to carry the five main journals. 
Because a cast crankshaft is used, the 
journal diameters are fairly large so 
that only relatively short bearings are 
necessary to limit the maximum bear- 
ing pressures to a reasonable figure. 
Accordingly, from the point of view of 
making the engine as short as possible, 
it was undesirable to _ incorporate 


cylinders of a larger bore with a corre- 
spondingly shorter stroke. The connect- 
ing rod length: stroke ratio is 1-77: 1. 

At 2,800r.p.m. the mean _ piston 
speed is 2,114 ft/min. The maximum 
b.m.e.p. is 113 lb/in* and the maximum 
torque is 165 lb-ft, both values being 
obtained at 1,500r.p.m. Without the 
clutch, the dry weight of the engine is 
605 lb, so that the b.h.p. developed per 
pound is 0-116. In terms of b.h.p/in? 
piston area, a figure of 1-437 is 
obtained, and the b.h.p. developed per 
litre is 19-4, The overall dimensions 
without the air filter fitted are: height 
354 in; width 22} in; length, including 
flywheel, 31} in. 

Silentbloc engine mountings are 
employed. At the front, the engine 
plate is extended on each side and the 
extensions are turned back on them- 
selves to form vertical tubular housings 
tor the holding-down bolts. These bolts 
are inserted from above and_ the 
threaded lower end of each extends 
through the centre of a Frustacon unit 
bolted to a bracket on the frame. A 
self-locking nut is screwed on to hold 
the assembly together. 

At the rear, the mounting is similar 
to the one used on the V8 unit. It 
consists of a large diameter rubber ring 
with a deep groove round its periphery; 
a plate engages in the groove. The 
rubber ring and plate are carried in a 
channel formed between the flange 
round a dished ring and the rear face 
of the gearbox to which the dished ring 


The fuel pump is on the right-hand side where it is well away from 
the influence of heat radiated from the exhaust 
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is bolted. Bolts through each side of 
the plate secure it to brackets on the 
frame. 


Crankcase, cylinder block and liners 


The cylinder block and crankcase 
unit is made of cast iron having a 
B.H.N. of 179-228, and it is used in 
conjunction with a cast aluminium 
sump. At the rear, extensions of both 
the sump and the crankcase form the 
flywheel housing, the end face of which 
is machined to carry the bellhousing. A 
bonded asbestos-yarn ring forms the 
seal round the tail end of the crank- 
shaft. This ring is split diametrically 
and housed in channels formed in the 
rear wall of the sump and in a separate 
aluminium die-casting bolted to the 
rear of the crankcase. 

The front end of the crankcase and 
the front journal bearing cap are 
machined to carry the timing cover 
which is bolted on together with the 
ss in thick front plate and two Langite 
132 joint washers. Above this is an 
aperture in the block, which is mach- 
ined and faced to take the spigoted-in 
water pump unit. Below the timing 
cover, the front oil seal is formed by a 
rectangular section Neo Langite strip 
in a semi-circular housing machined in 
the periphery of the front face of the 
front journal bearing cap. The sump 
bears against the cork which is held in 
position by the front plate. 

Sheepbridge Stokes, centrifugally- 
cast, iron cylinder liners are fitted. 
Their wall thickness is isin and the 
minimum jacket space between the 
liners is #4 in. The bores are honed to 
15r.m.s. At the top end a flange, 1s in 
deep by jin wide, seats on 
a shoulder machined in the 
block. This flange is held 
down by the cylinder head 
and gasket. The flexibility 
of the gasket permits a 
certain amount of machin- 
ing tolerance to be allowed 
on the flange dimensions 
and the shoulder depth. An 
undercut is machined in the 
liner immediately below the 
flange to avoid the necessity of having 
continually to re-dress the edge of the 
grinding wheel during manufacture. 


Gap 


Radial location at the top end is effected 
by an integral collar below this recess, 
which is a push fit in the housing. The 
lower end of each liner is machined 
and is a push fit in the housing. In this 


Side clearance 
Face width 
Radial thickness 
Depth of groove in piston 0-168 -0-1735 in 
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Performance curves of engine without fan 
but with generator working 


1500 


housing, there is an annular groove that 
houses a rubber sealing ring. 

The crankcase walls and the three 
webs for the intermediate journal bear- 
ings extend down to about } in below 
the level of the axis of the bearings. 
Each of the cast iron bearing caps is 
shouldered to register in recesses which 
are cut to a depth of 4 in in the webs, 
to furnish lateral location. They are 
held down by two 4in diameter 
En 111A set bolts locked by heavy tab 
washers. 


Crankshaft, connecting rod and 
piston assembly 

A cast steel crankshaft is employed, 
the material specification being: C 1-2- 
1-45 per cent, Mn 0-7-0-9 per cent, Cu 
1-5-2-:0 per cent, Si 0-85-1-1 per cent, 
Cr 0-4-0-5 per cent, P 0-1 per cent maxi- 
mum and S 0-08 per cent maximum. 
There are five main journals and axial 


PISTON RING DATA 


Compression 


n 
0-011 -0-016 in 
0-0014-0 0034 in 
0-0928-0-0938 in 
0-151 -0-158 in 


location is effected at the centre one. 
There, Vandervell, steel-backed white 
metal, split thrust washers in recesses 
on each side of the cap and housing 
bear against the inner face of the two 
adjacent crankshaft webs. The thrust 
washers are located against rotation by 
a tongue in each lower half, which 
extends vertically downwards and 
engages in a slot machined in the end 
face of the bearing cap. All the crank- 
pins and journals are cored to reduce 
the weight of the shaft. 

Steel backed, indium plated copper- 
lead bearings are employed to carry 
the 3 in diameter journals. The effective 
bearing lengths are: front and inter- 
mediates 0-905in, centre rear 
1-28in. Their diametral clearance is 
0-001-0-0028 in. Location is effected in 
the usual manner by pressed-out tags 
on the shells, engaging slots 
machined in their housings. 

The overall length of the crankshaft 
from the front of the front web to the 


Oil Control 
Rings 
0-011 -0-016 in 
0-:0015—-0-0035 in 
0-1865—0-1875 in 
0-151 -0-158 in 
0-1655-0°-173 in 


back of the rear web is 19} in. There is 
a certain amount of overlap of the 24 in 
diameter crank pins and the journals, 
and the crank webs are 1 in thick by 
44 in wide. Towards the rear end, an 
oil thrower ring is formed on the 
shaft immediately in front of the oil 
seal. At the extreme rear there is a 
5Zin diameter by }in thick flange on 
which the flywheel is spigoted. 

A Ford specification cast iron, 
similar to B.S. STA 8, is used for the 
flywheel which is secured by six tab 
washered 4in diameter set bolts, and 
located by two jin diameter dowels. 
The overall diameter with the ring gear 
fitted is 16} in, and 154 in without, and 
the overall thickness is 24in. Its 
weight, including the ring gear, is 63 lb. 
In the centre of the rear face of the 
flywheel is a circular lipped recess. 
Holes are drilled from inside the lip 
to drain to the front of the flywheel 
any lubricant which might be flung out 
by centrifugal force from the ball 
bearing which supports the front end 
of the clutch shaft. This prevents the 
lubricant from getting on to the clutch 
faces. 

Six countersunk set screws are used 
to secure the ring gear on the 
shouldered periphery of the flywheel. 
There are 128 teeth on the gear, which 
is made of a steel containing C 0-46- 
0-53 per cent, Mn 0-75-0-95 per cent. 
On overhaul, the ring may be turned 
through multiples of 60 deg relative to 
the flywheel so that wear may be dis- 
tributed more evenly on the teeth. 

The forged H-section connecting 
rods of En 18C have a centre-to-centre 
length of 8in. The cross sectional 
dimensions of the rod are 
t4 in wide over the flanges 
by lin deep, and the web 
thickness is ysin. Two 
En 18B, 1« in diameter bolts 
retain the bearing caps on 
the big ends which are split 
at 90 deg to the axis of the 
rod. There would be no 
object in splitting them at 
any other angle, since the 
big ends are only 3} in wide 
and may be withdrawn through the 
cylinder bores. A flat on the head of 
each bolt registers against the shoulder 
on the rod and self-locking nuts are 
fitted. The big end effective bearing 
length is 1-345in and the diametral 
clearance 0-001-0-0028 in. 

A steel backed, lead bronze bush of 
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1-39in effective length is 
pressed into the small end 
and is fed with oil splashed 
into two countersunk jy in 
drillings in the top of the 
rod. An En 206 gudgeon pin 
is employed and the 
diametral clearance in the 
bush is 0-0001-0-0007 in. 
The outside diameter of the 
pin is 14 in while its inside 
diameter is about jin. The 
bearing length at each end of the 
gudgeon pin in the piston boss is {# in, 
and the diametral clearance is from 
0-0-0002 in. Location is effected in the 
conventional way by means of circlips 
in grooves in the piston bosses. 
Castings for the pistons are supplied 
by Aeroplane and Motor Alu- 
minium Castings Ltd. and 
by Northern Aluminium 
Company Ltd. They are 
machined and barre! ground 
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The thermostat is housed in a forward extension of the cylinder 
head casting 


additional! gear, mounted on a separate 
spindle to the right of the camshaft and 
driven by a gear behind the half speed 
wheel, takes the drive for the oil pump 
and distributor. On all gears, the helix 
angle is 25deg. The driving gear, 
together with the cast iron boss of the 
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starter handle, and a ;%s in 
thick mild steel washer. The 
overall length of the crank- 
shaft front extension is 
3zin and the diameter of 
the portion between the 
helical gear and the front 
journal bearing is 2}in. A 
lip type oil seal supplied by 
George Angus and Co. Ltd. 
or Super Oil Seals and 
Gaskets Ltd. is housed in 
the LM20M cast aluminium timing 
cover and bears on the boss of the 
pulley. The pulley rim is a two-piece 
steel pressing and it is riveted to a 
flange around the boss. 

The camshaft is made of an alloy 
cast iron containing 0-25 per cent Cr 
and 2-5-3-0 per cent Cu. Its 
diameter is 1-12in. A dia- 
metral pitch of 10 has been 
adopted for the half speed 
wheel which, together with 


by Fords. They are of 
LM 13 WP aluminium alloy 
and are tin plated to assist 
running-in. The skirts are 
split on the side opposite to 
the thrust face and a thermal 


Head diameter 
Throat diameter 
Stem diameter 
Valve seat material 


VALVE DATA 
Inlet Exhaust 
Material S.A.E. 8645 B.S. 970, En 59 


1-720 —1-730 in 
1-560 —1:565 in 


Plain 


1-533 -1:543 in 

1-372 -1:377 in 

0-:3731-0-3742 in 0-3723-0-3733 in 

Cast Tungsten 
alloy 


the gear engaging the oil 
pump and distributor drive, 
is mounted on the ljin 
diameter front end of the 
camshaft, behind which is a 
flange to which the gears are 


slot is incorporated on each seat D.TD.5A deg 4 secured by three (sin 
side below the top oil oe materia -T.D. 5A, cadmium or zinc coate diameter set bolts. To 
pring load (fitted) 160-172 Ib 

control ring. Two oil Spring length free 2.48 in ensure the correct tim- 
control rings are fitted, one Spring length installed 1-98 in ing relationship between the 


above the gudgeon pin and 
the other below it, and 


Number of coils 
Coil diameter 


8-8 total, 7 free 


three compression rings are Wire gauge 0-1605-0-1665 in 
used. All the compression lift 

rings : ocker ratio 452: 

ings are supplied by Well Valve guide material cast iron 


worthy Piston Rings Ltd. or 


Hepworth and Grandage 
Ltd., and their principal 
dimensions, together with 


those of the oil control rings, 
supplied by Hepworth and 
Grandage, are shown in the 
Table. The top compression 
ring is square-faced and 
hardened and_ tempered, 
while the second and third 
ones are conventional taper-faced rings. 


Timing gear, valve gear and camshaft 

Helical gears of cast iron are em- 
ployed to transmit the drive from the 
crankshaft the 


camshaft. An 


The oil pump and its drive are housed in a blister at the front end, 
on the right-hand side of the crankcase casting 


Valve guide inside diam 
Valve guide outside diam 
Valve guide length 
Tappet clearance 

Valve opens 


Valve closes 


Ignition timing 


0-375 -0:376 in 
06260-06265 in 
2-22 in 
0-015 in (hot) 

13 deg B.T.D.C. 


48 deg 49 min 
12 sec A.B.D.C. 


pulley, is carried on the 2;'; in diameter 
front end of the crankshaft and both 
are driven through a Woodruff key. 
They are pulled up against a shoulder 
on the crankshaft by a special bolt, 
which incorporates the dogs for the 


0-994 ~1-006 in I.D. 


49 deg 49 min 
12 sec B.B.D.C. 
12 deg A.T.D.C. 


6 deg B.T.D.C. (advanced) 


settings of the two gears 
and the camshaft, a 1s in 
diameter dowel is pressed 
into a blind hole in the 
camshaft and engages in a 
hole through the two gears. 
The front end is covered by 
the tab ring which is used 
to lock all three bolts and 


prevent the dowel from 
coming out. 
Immediately behind the 


flange is a groove for the 
thick sintered thrust 
plate. This plate is circular 
in shape and is divided so 
that it may be assembled into the 
groove. It is housed in a _ recess 
machined in the front wall of the 
crankcase and is located against rota- 
tion by a peg in the upper portion. 
This peg registers in a hole drilled in 


The five main bearings of the cast steel crankshaft are supplied with 
oil from a gallery on the left of the crankcase 
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the crankcase wall. The two parts of 
the thrust plate are retained in the 
recess by the front plate. 

All five camshaft bearings are 
carried directly in bosses in the crank- 
case walls and webs. They are 2-0595- 
2-0600 in diameter. The front bearing 
journal is 1-03 in long, the intermediate 
ones are 0-88in long and the length 
of the rear one is 0-82 in. Between the 
cams, the shaft diameter is 14 in. This 
relatively large diameter, and the sup- 
port furnished by the bearings, which 
are spaced only 41’: - 41s in apart, un- 


doubtedly contribute towards the 
efficiency of the valve operation. 
Mushroom type tappets of case 


hardened En 207 steel are employed. 
They are 3 in diameter and their radial 
clearance in the guides is 0-0015- 
0-003 in. The guides are carried in 
13 in long bosses in the crankcase. A 
rotary motion is imparted to the 
tappets by the offset, about 4 in, of 
their axes from the cam centres. En 8C 
push rods are employed. They are 
is in diameter and their effective length 
is 11-9in. Each has a ball end up-set 
at the bottom, where it bears in a 
hemispherical seat in the end of the 
tappet, and a cup end at the top. Both 
ends are cyanide hardened. 

The malleable cast iron rockers have 
chilled bores and end pads. At the 
push rod ends, En1lA steel tappet 
adjusting screws are fitted. They are 
secured by lock nuts and 
their ball ends are cyanide 
hardened. An En 43B shaft 
is employed. It is induction 
hardened locally where the 
rockers bear. The shaft is 
about jin outside diameter 
and inside diameter. 
Each pair of rockers is held 
apart by the conventional 
arrangement of a compression spring 
around the shaft, but spring seating 
washers are not used. 

Five cast iron pedestals support the 
shaft and each is secured by one + in 
diameter set bolt. On assembly, the 
rockers, springs and pedestals are 
threaded on to the shaft and retained 
by mushroom type, mild steel end 
plugs which are secured by pins 
through the shaft. These pins are 


Nominal period of cam 


Seventeen bolts hold down the cylinder head, and seven more 
effectively secure the manifolds 
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A spiral gear on a short horizontal spindle 
engages another on the vertical drive for 
the oil pump and distributor 


prevented from failing out by the end 
pedestals which, when the assembly is 
complete, cover the holes in which the 
pins are carried. The shaft is located 
by means of a dowel ended set bolt 
screwed into number 3 pedestal and 
engaging in a hole in the shaft. Bosses 
on top of numbers 2 and 4 pedestals 
are drilled and tapped for the 1s in 
diameter set bolts that hold down the 
rocker cover. Fibre seating washers are 
employed under the heads of the bolts, 
and the seal at the joint between the 
pressed steel rocker cover and the 
cylinder head is formed by a Langite 
joint washer. 


CAMSHAFT PERFORMANCE DATA AT 2,800 R.P.M. 


Details of the valves and springs are 
given in the Table. The valves are 
carried in line in the cylinder head at 
an angle of 24deg from the vertical. 
Plain cylindrical guides are fitted, and 
the cadmium coated valve springs seat 
directly on the head. At the top end 
of the spring the usual retaining washer 
and split collet arrangement has been 
adopted. Rubber rings are fitted in 
grooves round both the inlet and 


120 deg 54 min 36 sec 


A hot spot is formed where the inlet and exhaust manifolds are 


exhaust valve stems to form a seal 
inside the lower end of the collets and 
prevent an excessive amount of oil 
from running down into the guides. 


Cylinder head, manifolds and 
carburettor 


Wedge shaped combustion chambers 
are incorporated in the cast iron 
cylinder head. The machined lower 
face of the head extends over the 
cylinder bore for a distance of about 
j in to give a squish effect as the piston 
comes up to top dead centre. The 
sparking plugs are carried in bosses 
recessed in the right-hand side. 

Seventeen 4 in diameter En 111A set 
bolts hold down the cylinder head. 
These bolts are screwed into tapped 
holes in bosses at the top of the block. 
The heads of those on the right-hand 
side are outside the rocker cover. A gas- 
tight seal at the cylinder head joint is 
effected with a copper and asbestos 
gasket. The overall depth of the cast- 
ing is 34 in and its width is 7 in. 

Separate exhaust ports are employed 
and a cast iron manifold is secured by 
seven 7s in diameter studs. Cemjo steel 
faced joint washers are fitted. The 
radius through which the axis of the 
port is turned from the valve seat 
insert is 0-90in. The inlet ports are 
siamesed, and the radius through which 
the axes are turned is about 1-94 in. 
Although this is a fairly small radius 
for a port whose section is 
lis in square, the angle 
turned through is only 70 
deg and the maximum speed 


Maximum tappet positive acceleration (flank) 4,300 ft/sec* . 

Maximum tappet negative acceleration (nose) 1,520 ft/sec* 1S only 2,800 r.p.m., so there 
Maximum tappet velocity 6:05 ft/sec is littke doubt that the 
Lift at cam 0-305 in breathing capacity is more 


than adequate. Plain Cemjo 
washers are interposed 
between the joint faces on 
the head and the D.T.D.424 cast alu- 
minium inlet manifold. The two cast- 
ings are bolted together under the inlet 
riser pipe to form a hot spot. 
Considerable care has been taken 
with the engine breathing system, not 
only to ensure thorough ventilation of 
the crankcase, but also to keep out 
foreign matter. This is particularly 
important for many overseas markets. 
A small oil bath air filter with a gauze 


bolted together 
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element is mounted on top of the oil 
filler cap which is on the rocker cover. 
This ensures that air entering the 
rocker chamber and crankcase is un- 
contaminated, The air outlet pipe is 
taken from the tappet chamber cover 
to the air intake above the carburettor. 

A Zenith 36 VIS downdraught car- 
burettor is fitted on an asbestos and 
steel insulating block on the manifold. 
The choke diameter is 32 mm and the 
jet sizes and other dimensions are: 
main, 90; slow running, 55; compen- 
sating jet, 105; needle seat angle, 40 
deg. Fuel is delivered to the carburettor 
by an A.C. diaphragm-type pump. It 
incorporates a hand priming lever and 
is actuated by a camshaft eccentric 
between numbers 3 and 4 cylinders. A 
removable glass sediment bowl is fitted 
to the pump and the fuel is drawn 
froma 14 gallon tank. An A.C. oil bath 
air filter is connected by a length of 
rubber hose to the carburettor air 
intake. 


Water pump and cooling system 


A canvas reinforced rubber Vee-belt 
supplied by Goodyear Tyre and 
Rubber Company (Gt. Britain) Ltd. or 
Ferodo Ltd. transmits the drive to the 
water pump. The driving pulley pitch 
diameter is 7-035in and the diameter 
of the driven pulley is such that the 
pump speed is 1-35 times engine speed. 
A Vee-angle of 40deg has been 
adopted for the belt, the cross sectional 
dimensions of which are } in wide by 
3 in thick. 

A conventional water pump arrange- 
ment has been used, in fact, it is the 
same as that of the Fordson Major 
engine. The rotor diameter is 2; in. 
It is pressed on to the spindle, with its 
shroud to the rear, so that as the pump 
body is spigoted into the front of the 
cylinder block, there is no need for a 
rear wall to close the end of the pump. 
Between the tubular type, two-row ball 
bearing and the rotor is a water seal 
and thrower. Axial location is effected 
by a wire clip pushed through a slot 
in the top of the nose piece of the body 
into a circular section groove, half of 
which is machined in the bearing outer 
race and the other half of which is in 
the housing. 

At the front end of the spindle the 
pulley boss is pressed on. A flanged 
dished pressing is used, as before, the 
flange forming one side of the rim 
channel, and the other side of the 
channel is pressed on and spot welded. 
The pulley assembly is spigoted and 
bolted on the boss. A _ four-bladed, 
18in ciameter fan is used ir the 
countries where temperatures ex. 
ing 90deg F are likely to be experi- 
enced, and two-bladed units are 
supplied for use elsewhere. The four- 
blade fan is made from two pieces, 
each forming two blades, welded one 
on top of the other, with their axes at 
right angles. A rib is pressed into the 
centre of each piece to furnish the 
necessary stiffness in the longitudinal 
direction. 

Cooling is effected by a fin and tube 
radiator having a frontal area — of 
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Oil from the relief valve at the front end of 
the gallery is discharged on to the half speed 
wheel 


439} in*. Its block dimensions are 3 in 
thick by 19-75 in wide by 22-5 in high. 
The system is not pressurized. From 
the radiator, water passes to the pump 
and into the cylinder block, From 
there, it goes through ducts under the 
sparking plug bosses and exhaust ports 
into the cylinder head. A thermostat 
valve is carried in an extension of the 
head casting and the water outlet pipe 
is bolted on above it. The thermostat 
valve begins to open at 156 to 
165 deg F and should be fully open at 
180 deg F. 


Oil pump and lubrication system 

The gear type oil pump, running at 
half engine speed, is the same as the 
one used in the Fordson Major engine. 
It is housed in the same way in a 
blister on the right-hand side of the 
crankcase casting. Its vertical drive 
spindle is driven by a spiral gear 
carried on another spindle, the axis of 
which is parallel to that of the crank- 
shaft. Each end of this horizontal 
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spindle is carried in a ball bearing 
housed in the crankcase blister. This 
spindle is driven in the same way as 
the injector pump drive spindle in the 
diesel tractor engine by a helical gear 
that meshes with the one behind the 
half speed wheel. This gear is of cast 
iron and is keyed on the front end of 
the spindle and secured by a split 
pinned slotted nut. 

An aluminium sump _ with two 
integrally cast transverse baffles is 
employed. Its capacity is 12 pints. Oil 
is drawn from the well in the sump, 
through a strainer, to the pump. The 
inlet port in the pump is arranged to 
form an oil trap so that the unit 
remains primed even when the engine 
is stationary. Lubricant is fed from 
the pump through a short duct to a 
full-flow filter mounted on the side of 
the crankcase. The filtered lubricant 
then passes through a duct in the 
crankcase web that carries number 2 
main journal to the main gallery on 
the oppesite side cf the crankcase. A 
pressure relief valve is screwed into 
the front end of the gallery and the 
blow-off oil lubricates the timing gears. 
A small bleed hole ensures that even 
when the valve is closed there is always 
a supply of oil to the gears. 

Each crankshaft main journal is 
served by ducts from the gallery, and 
drillings in the crankshaft carry the 
lubricant from the main journals to the 
big ends. The small end is splash 
lubricated. From each crankshaft main 
journal, a passage is drilled to the 
adjacent camshaft bearing. The centre 
journal of the camshaft is drilled 
chordwise in such a way that as it 
rotates oil is intermittently fed up a 
vertical drilling through the cylinder 
block and head to the centre rocker 
shaft pedestal. A rubber ring forms a 
seal round the vertical drilling at the 
junction between the cylinder block 
and head. From the pedestal the 
lubricant is taken into the hollow 
rocker shaft in which there are radially 
drilled holes to distribute it to the 
rocker bearings. Some of the oil passes 
out through holes in the top of the 
rockers to run down to the push rod 
and valve ends. 


Ignition and electrical equipment 

Lucas ignition and electrical equip- 
ment is used throughout. A Lucas 
DM4 distributor, with a vacuum and 
centrifugal automatic advance and 
retard mechanism, is driven from the 
top of the vertical spindle on the lower 
end of which is the oil pump. It is 
served by a B120-LO-ER coil. The 
sparking plugs supplied are Champion 
14mm type with the gap set at 0-028- 
0-033 in. The dynamo is a C45-PV5-LO 
12 volt, shunt wound unit capable of 
delivering a maximum of 22 amps. It 
is driven at 1-35 times engine speed. 
An RBI106-1 voltage regulator is 
employed and the battery is a 12 volt 
unit of 57 amp-hr capacity at a 20 hour 
rate manufactured by Lucas to a Ford 
specification. An M45G-L7/ starter 
with an inboard drive is fitted and the 
pinion has 10 teeth. 
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Important American Production Developments 


NE of the most outstanding 

production developments of 

recent years in the American 
automobile industry is that for which 
the term “automation” has _ been 
coined. Briefly, this may be defined 
as the alignment of a number of 
machines in a production sequence 
with conveying equipment, feeders and 
positioning devices to make a line of 
dissimilar operations completely auto- 
matic and continuous. There are two 
main reasons for this development. The 
first is to reduce the labour force 
necessary to produce a given output; 
this is a much more potent reason for 
development in the U.S.A. than in this 
country. Secondly, “ automation ” has 
been developed to allow fuller use to 
be made of the production potentials 
of modern machine tools. 

The automatic in-line transfer 
machines now used by the automobile 
industry in this country are a stage in 
the trend towards continuous auto- 
matic manufacturing equipment, but 
American developments have been 
carried much further, particularly as 
regards machine loading and _inter- 
machine handling of components. For 
example, there is an installation at the 
Cleveland, Ohio, plant of the Ford 
Motor Company so mechanized that 
cylinder block and cylinder head 
castings are scarcely touched by hand 
during the machining sequence. 


Cylinder block machining 


In machining sequence that includes 
sO many operations as are necessary 
on a cylinder block, it is inevitable 
that there will be an appreciable 
difference in the cycle times for the 


Fig. 2. Ejection of work from the machine 


shown in Fig. 1 


Fig. 1. Automatic broaching machine for Ford six-cylinder blocks 


fastest and slowest operations. There- 
fore, work must be allowed to build 
up from the faster operations or the 
machines for the slower operations 
must be duplicated. In the Ford plant 
the latter alternative has been adopted. 
This decision in some respects created 
additional difficulties, which have been 
successfully overcome. 

The first machining operation on the 
cylinder block is carried out on a huge 
horizontal broaching machine, see 
Fig. 1, which machines the head and 
sump faces, the main journals and the 
main bearing locks at one pass. ‘This 
machine has an output capacity of 197 
blocks per hour. The next operation 


Fig. 3. 


has a considerably longer cycle time, 
so to maintain a balanced production 
the machines for this operation are 
duplicated. Essentially the system is 
such that each block as it leaves the 
broaching machine is automatically 
transferred to whichever of the suc- 
ceeding machines is waiting for work. 

Fig. 2 shows the discharge end of 
the broaching machine. ‘The casting is 
either picked up by the transfer bar at 
the right of the illustration or is shuttled 
broadside to meet the conveyor for the 
alternative machine. Both conveyors 
and the shuttle conveyor are shown in 
Fig. 3. 


Another arrangement for feeding 


Shuttle arrangements for supplying broached blocks to 


duplicated machines 
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Fig. 4. Arrangement for automatically turning and feeding Fig. 5. Turntable station for rotating blocks 
blocks to duplicate machines through 90 deg 


Fig. 6. Loading device which automatically tilts through 90 deg Fig. 7. Overhead transfer bar and broadside shuttle for feeding 
to bring the component into the working position a milling machine 


Fig. 9. Automatic two-directional turn-over device 


| 
| Fig. 8. Another method of feeding blocks to a milling machine a 
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cylinder blocks to duplicate machines 
is shown in Fig. 4. As can be seen from 
the illustration, the blocks are fed from 
the machine at the right towards the 
machines at the left. Directly in line 
with the first of the duplicated 
machines is a turntable of the type 
shown in Fig. 5 which automatically 
turns the casting through 90 deg. Then 
an electronic controller selects whether 
the work is fed to the first machine or 
to the second. 

An interesting automatic loading 
device is shown in Fig. 6. The block 
enters the loading device with the head 
face uppermost but it must be turned 
through 90 deg for the operation that 
is to be performed. When the block is 
in position, the loading device is auto- 
matically tilted to bring the casting to 
the working position. On the com- 
pletion of the operation, the block is 
automatically returned to its original 
position with the head face uppermost 
and is then ejected from the machine. 

Another arrangement for feeding 
duplicate machines is shown in Fig. 7. 
Direction of work travel is from left to 
right. An overhead shuttle bar at the 
left moves the work to a position from 
which it can either be moved at right 
angles to the first of two Sundstrand 
milling machines or, if this machine is 
fully supplied, it will move forward to 
a second Sundstrand machine. 

The automatic feeding arrangements 
for an Ingersoll machine are shown in 
Fig. 8. At this point two cylinder 
blocks are pushed forward  simul- 
taneously towards the loading station 
of the machine. This pushes the 
leading block into a position where it 
can be picked up by the transfer bar 
of the machine tool, while the second 
block is moved forward to make room 
for the block that is following. 


Fig. 11. 
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Fig. 10. The engine assembly conveyor 


An interesting two-directional auto- 
matic’ device is shown in Fig. 9. It is 
installed in the cylinder block line 
between the end of the machining 
sequence and the point at which the 
block is transferred to the assembly 
conveyor. The block leaves the final 
machine in the sequence with the head 
face uppermost and the front end 
leading, but for the early assembly 
operations it is necessary to have the 
sump face uppermost and the rear end 


The engine test section 


leading. This change of position is 
effected automatically in the device 
shown in Fig. 9. The necessary 
compound indexing motion is effected 
quickly and without shock. When the 
turnover is completed, another auto- 
matic shuttle extracts the block from 
the device and delivers it to the 
assembly conveyor. 

In contrast to practice in this country 
and also to conventional American 
practice, an overhead conveyor is used 
for engine assembly, see Fig. 10. At 
the start of the assembly operations a 
carrier arm, mounted on an overhead 
conveyor, is attached to the cylinder 
block. It is not removed until the 
engine has been tested and is ready for 
shipping. Engines on test are shown 
in Fig. 11. 


Coil spring production 

Ford Motor Company also employ 
continuous automatic manufacturing 
methods for the production of coil 
springs. Basically, the line comprises 
a rod furnace for heating the rods 
before coiling, a group of roll formers 
for flattening the rod ends to give the 
square ends of the springs, hot roll 
coilers, quench tanks and wheelabrators 
for cleaning the springs after heat 
treatment. 

Transfer of the rods from the furnace 
to the roll formers is effected auto- 
matically by means of a long air 
cylinder that pushes the rods out of 
the furnace into the roll former. As 
the rod leaves the roll former it is 
picked up by an arm that feeds it to 
the roll coiler. As soon as the coiling 
is completed the spring is ejected from 
the coiler to be picked up by another 
arm and fed to the quench system. 

An important feature of this line is 
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an indexing mechanism that turns 
every spring over to ensure that the 
open end of the spring is uppermost 
during the quenching operation. This 
is necessary because of the danger that 
the spring will be crushed unless the 
open end is in the upright position. 

It must be emphasized that the 
spring is taken direct from the coiling 
rolls to the quench. This means that 
with only one heating and after all the 
operations have been performed, the 
spring temperature is still high enough 
to ensure correct metallurgical treat- 
ment without any re-heating. In a 
conventional line for coil spring pro- 
duction it would be necessary to install 
expensive furnaces for re-heating the 
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springs after the coiling operation. 
When the springs leave the quench 
they pass to a paddle feeder which 
turns them into position and then feeds 
them in proper sequence to one of 
three wheelabrators. The daily pro- 
duction rate of this line is greater by 
4,000 sets of springs than that of any 
comparable line, and at the same time 
the man power for the line has been 
reduced from 248 to 120. 

A pioneer of automation, C. F. 
Hautau, of Hautau- Engineering 
Company, Detroit, Michigan, has 


pointed out that most modern machine 
tools are provided with satisfactory 
feeding and loading devices for manual 
operation, 


but they seldom have 
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devices that will properly index, orient 
and position the work as it comes from 
the preceding machine. In effect, 
automation is the science of developing 
such devices. It is claimed that systems 
already in use in America have shown 
savings in the order of 50 per cent in 
production costs. 

There are other benefits which are 
of a nature that cannot be included in 
actual cost figures. For example, when 
a line is completely automatic it is 
possible to reduce the tolerance spread 
for mating parts, since such a line must 
have inspection devices built into it at 
the processing stations. This possibility 
of eliminating the human element in 
inspection is important. 


APAPER entitled “ On the Statistical 
Interpretation of Fatigue Tests,” 
by A. M. Freudenthal and E. J. 
Gumbel has been published in the 
Royal Society Proceedings, Series A, 
February 10, 1953. Results of fatigue 
tests performed under assumedly iden- 
tical conditions show considerable 
scatter. Thus, if nm specimens are sub- 
jected to a sequence of stress cycles of 
the same amplitude S, they break at 
varying numbers of cycles; these 
numbers N taken in decreasing order, 
and the frequencies of survival at each 
number, determine, for each stress level 
S, a characteristic cumulative frequency 
distribution 1(N)5, the survivorship 
function. 

By formulating as a problem of 
extreme values the phenomenon of con- 
secutive fatigue fractures of the weakest 
within a finite (large) set of specimens, 


N an article entitled “ Fatigue of 

Ferrous Metals — A  Phenomeno- 
logical Approach,” by H. L. Cox, in 
Iron and Steel, February 1953, an 
attempt is made to marshal the 
experimental evidence and to present 
the subject in a phenomenological 
manner and to explain how a fatigue 
crack starts or propagates. The con- 
ception of fatigue embodied in the 
conventional S-N diagram is explained 
as also is the necessity to establish that, 
for a given material, the same value of 
fatigue limit must be found for all 
types of specimen or methods of test. 

The present state of knowledge 
regarding fatigue of steels may be 
briefly summarized as follows: The 
limiting fatigue strength of any steel 
under alternating uniform uniaxial 
stress is an intrinsic property of the 
material, and its magnitude (total range) 


FATIGUE TESTS 


The Statistical Interpretation of Results 


the statistical theory of extreme values 
can be applied to the interpretation of 
the observed frequencies of survival at 
any stress amplitude. If, in first 
approximation, it is assumed that the 
probability of survival reaches unity 
only for N=0 (no “ sensitivity’ thres- 
hold” in N), the survivorship func- 
tions are reproduced by the “third 
asymptotic probability function of 
smallest values,” which is represented 
on extremal probability paper by a 
straight line relation between a reduced 
statistical variate y and_ log,,N. 
Methods are presented for the comput- 
ation of the two parameters of the 
survivorship function 1(N)° from a set 
of fatigue data. The fit between the 
computed theoretical straight lines and 
the test results is satisfactory for fatigue 
tests of copper, aluminium and a high- 
strength structural aluminium alloy. 


FATIGUE 


is usually slightly greater than the 
tensile strength. The fatigue strength 
under alternating shear stresses qo is 
about 60 per cent of the fatigue 
strength under alternating direct 
stresses f,, and under combined stresses 
f and q the fatigue strength is given by 
the relation (f/f.)? +(q/qo)?=1. As this 
relationship suggests, the true criterion 
of fatigue strength almost certainly 
concerns not the stress value at a single 
point, but some average value of stress 
throughout some small volume, pes- 
sibly associated with grain size. 

In accordance with this theory, the 
fatigue strength must be influenced by 
the gradient of stress in the region of 
maximum stress. If results of tests are 
represented in terms of range of 
nominal maximum stress and _ stress 
gradient computed by elastic theory, 
the effect of the gradient may be 


Reasons are suggested for cases where 


agreement between the proposed 
theory and observations is not satis- 
factory. 


Results of fatigue tests can be used 
as statistical observations if the follow- 
ing prerequisites are fulfilled: (1) A 
constant number of specimens, at least 
twenty, should be tested for each stress 
level, at as many stress levels as pos- 
sible. The same machine should be 
used throughout. (2) The stress levels 
should be kept constant, sufficiently 
separated to make the differences signi- 
ficant, and sufficiently near to allow 
for the construction of the survivorship 
function for constant numbers of cycles 
N and variable stress levels S. (3) No 
series of test results are admissible 
which lead to intersections of neigh- 
bouring functions. (M.L.R.A. 
Abstract No. 6305.) 


exaggerated because the actual range of 
maximum stress may be reduced by 
continuing plastic deformation (hyster- 
esis), but this will also reduce the stress 
gradient. 

Mean loading of a moderate value 
has relatively little effect, and prac- 
tically none if it differs in type from 
that of the range of loading. Heavy 
mean compressive stress, however, may 
improve the fatigue strength of 
notched specimens by preventing pro- 
pagation of fatigue cracks. Fatigue 
cracks usually propagate from regions 
of maximum stress following fairly 
well-defined paths, but in some cases 
may stop and final failure may result 
elsewhere. A statistical hypothesis for 
the phenomenon, based on this uncer- 
tainty of failure is put forward and 
discussed. (M.I.R.A. Abstract No. 
6304.) 
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ACCELERATION 


Its Influence on Fuel Consumption and Journey Time 


Dr. J. G. Lavender and Dr. C. R. Webb 


method, based on test results and 

empirical relationships, for deter- 
mining to what extent good acceleration 
in a vehicle reduces journey time, and 
what effect it has upon fuel consump- 
tion. Arkus-Duntov (Ref. 1) has inves- 
tigated vehicle resistance in respect of 
a racing car, from the point of view of 
finding the relation between engine 
power and maximum speed. Webb 
(Ref. 2) dealt with the effect of road 
gradient on journey time and fuel con- 
sumption, but only steady road speeds 
were considered. This investigation 
studies the same _ vehicle 


Tee paper describes an analytical 


Moment of inertia of road wheels, 
back axle, differential and trans- 
mission 170 lb-ft? 

Tyre pressure 24 lb/in?. 


Engine power 

Fig. 1 indicates test curves of engine 
torque (b.m.e.p.) against engine speed 
(r.p.m.) at various throttle openings 
(percentage of maximum opening). 
Zone 1 represents the conditions when 
the engine is driving and Zone 2 when 
the engine is being driven on the over- 
run. The complete figure is bounded 
by the speed lines of 500r.p.m., 


from 2,500 to 4,200r.p.m. The abso- 
lute maximum torque occurs at 2,000 
rp.m. with 75 per cent throttle 
opening. 

In Zone 2, on the overrun, the nega- 
tive b.m.e.p. represents the effective 
braking torque that can be supplied by 
the engine at different speeds and 
throttle openings. The maximum brak- 
ing torque is always obtained with the 
throttle closed (0 per cent) and the 
value of this torque is almost constant 
between speeds of 2,500 and 
4,200 r.p.m. 


Fuel consumption 
The fuel consumption 


considered in Ref. 2, from 10 
the point of view of acceler- 

point of view of acceler 
ation and deceleration on 
level roads. 

The effects of adjust- 
ments in ignition setting, 
mixture strength and com- 
pression ratio on fuel con- 
sumption have been dealt 
with in a_ separate paper 
(Ref. 3); the present work is 
based on engine test charac- 
teristics obtained with the 
manufacturers’ settings. The 
suggested procedure is 
applied in this paper to an 
economical family saloon 
car, but is of general applic- 
ation to all road vehicles. It 
is shown that rapid acceler- 
ation is wasteful of fuel and 
only time saving to a limited 
extent. The advantages of 
fitting both overdrive 


100 


(lb/hr) over engine 
speed range of 500 to 4,200 
r.p.m., at various throttle 
openings, is shown in Fig, 
2. Zone 1, above the line of 
zero output, represents the 
driving conditions and Zone 
2, below this line, represents 
the overrun conditions. In 


nearly all cases with fixed 
throttle openings, the fuel 


consumption on the over- 
run shows little increase 


with speed 


Tractive resistance 
of vehicle 


When the vehicle is 
accelerated on a level road 


in still air conditions the 
total resistance to be over- 
come by the engine may be 
considered as the sum of 


and a freewheel are also 
shown. 


Vehicle data 
Information concerning 
the particular vehicle under 
consideration, so far as 
required in the calculation, 
is given below: 
Engine capacity 68-7 cu in 
Compression ratio 6-5 
Unladen weight 18-6 cwt 
Laden weight (driver 
and 3 passengers) 23 cwt 
Projected frontal area 19-4 sq ft 
Forward gear ratios: 
Ist 21-60 
2nd 13-06 
3rd 8-223 
4th 5-375 (direct-drive) 
4-300 (overdrive). 
*For comparative purposes a 5th gear 
overdrive has been assumed, giving a 
ratio 25 per cent above the normal 
4th gear direct-drive. 
Engine speed in 4th gear at 50 m.p.h. 
3,450 r.p.m. 
Moment of inertia of engine moving 
parts 7 lb-ft? 


Fig. 1. 


four resistance components. 
These are (i) the rolling 


resistance, (ii) the air resist- 
ance, (iii) the frictional 


resistance of the transmis- 
sion, and (iv) the inertia 


with throttle closed 


resistance of the vehicle and 
rotating parts. 
The components (i) and 


2000 


1000 3000 
Engine speed (r.p.m.) 


representing the idling speed of the 
engine and the minimum driving 
speed, and 4,200r.p.m. representing 
the maximum allowable engine speed. 
The range of road speeds considered in 
the various gears has been limited by 
these engine speeds. 

It should be noted that the maxi- 
mum driving torque line does not 
always correspond with 100 per cent 
throttle opening. In fact, the maximum 
torque is given by 55 per cent throttle 
opening between 500 and 1,600r.p.m., 
75 per cent opening between 1,600 and 
2,500 r.p.m. and 100 per cent opening 


4000 


Engine torque at various throttle openings 


(ii) are calculated from 
accepted empirical equa- 
tions for any particular road 
speed. 
(i) Rolling Resistance 
Reference 4 gives the following equa- 
tion which is applicable to small 
passenger cars: 
V37 
R= W + 396p2 08 
where R,=rolling resistance in Ib, 
W =vehicle weight in tons, 
V =speed in m.p.h., 
p=tyre pressure in Ib/in*. 
(ii) Atr Resistance 
The air resistance of cars of modern 
shape (Ref. 4) is given by: 
R,=0-0017 AV? 
where R,=-air resistance in lb, 
A= projected frontal area in ft’, 
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Fig. 2. Fuel consumption at various throttle 
openings 


(iii) Frictional Resistance of 
Transmission 

A transmission efficiency factor 1, 
is used to account for the power loss, 
in either direction, through the clutch, 
gear box, propeller shaft and rear axle 
gearing. In 4th gear (direct drive) and 
in overdrive, 1; is taken as 95 per cent 
and in other gears as 92 per cent. 

(iv) Inertia Resistance 

The total inertia effect of the 
vehicle, including road wheels, trans- 
mission, gearing and the engine, is 
expressed as the inertia of an equi- 
valent weight, E, having the same 
linear motion as the vehicle. The 
inertia resistance is then given by: 
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= thryttie openings 

i| --t-- Tractive resistance 
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£° curve at throttleo/ Da 
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Road speed (m.p.h.) 


“2 


Tractive effort and resistance in 
4th gear 


Fig. 3. 


chassis rotating parts of 1601b, com- 
pared with the figure of 1401b used 
here. He neglects altogether the equi- 
valent weight of the engine rotating 
parts, which in the present case is 
170 lb in 4th gear and 1,0041b in 2nd 
gear. 


Tractive effort 

When the vehicle is being driven by 
the engine the four components of 
tractive resistance must be balanced by 
the tractive effort produced by the 
engine. Thus, 

(R, + Ra +Ry)=m Re 
where R, (lb) is the tractive effort pro- 
duced by the engine and 7,R, is the 
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Fig. 4. Tractive effort and resistance in 
3rd gear 


The points of intersection between 
the constant throttle lines and the 
tractive resistance line indicate the 
steady speeds that may be attained 
with these fixed throttle settings. For 
instance, in 4th gear, with a constant 
throttle opening of 22-5 per cent, the 
vehicle travels at a steady speed of 
40 m.p.h. 

The line forming the lower limit of 
Zone 2 shows the variation in engine 
braking resistance with road speed and 
is obtained from the closed throttle line 
on Fig. 1. It will be noted that as the 
drive is in the reverse direction on the 
overrun, this line is plotted as R./1. 
In this case, equation (5) does not 


the gear box. 
Arkus-Duntov (Ref. 1) uses 
an equivalent weight of the 


Fig. 5. Tractive effort and resistance in 2nd gear 


R, E; eta ae (3) available tractive effort at the rear represent the motion of the vehicle. 
wheels. Figs. 4, 5 and 6 indicate similar 
where R,= inertia resistance in Ib, Fig. 3 indicates the available tractive curves for 3rd, 2nd and Sth gears 
f=linear acceleration in effort (y,/R.) in 4th gear at particular respectively, and in all cases throttle 
ft/sec’. throttle openings over the range of openings have been selected, where 
Alternatively, road speeds attainable in this gear. possible, to produce steady road speeds 
(4) The tractive resistance line represents of 25, 40, 50 or 60m.p.h. The braking 
ee ee the tractive effort required to propel the __ resistance, used later in the calculations, 
le vehicle at constant speed and is is with the engine in gear and the 
The value of the equivalent weight obtained from equations (1) and (2) throttle closed, apart from the case of 
of the vehicle varies according to the — using the vehicle data quoted. freewheeling. 
gear in use and, from the The following key indicates 
vehicle data given, the values the nomenclature referring to 
of E and k have been cal- ~ Min Max speed) the effort curves plotted in 
culated as follows: 7 sl | Max. torque Azal Figs. 3 to 6, and all the cases, 
Sth gear (overdrive) = so a except those shown thus*, are 
E, = 2847-2 lb, k,=0-01129 used in later figures. 
4th gear = alt | TcZ75Azb | Ada, 4th gear, engine driving, 
E, — 2888-6 lb, k,=0-01113 | | various throttle openings | maximum torque. 
3rd gear S Troctive resistance A4b, 4th gear, engine driving, 
E, 3117-2 1b, k, 0.01032 | Zone! 
2nd gear 10 Adc, 4th g ine drivi 
E,=3 722-2 lb, k,=0-00864 OK t 225 per cent throttle 
Freewheeling R iZone 2 opening 
E, = 2718-2 Ib, k,=0-01183. curve at throttle 07 D2 4d, 4th gear, engine driving, 
The case of freewheeling ~ | | | | 13-7. per cent throttle 
has been calculated assuming | L opening. 
the engine disengaged from é . 10 15 20 25 D4, 4th gear, overrun, throttle 
Road speed (m.p.h.) cused 


A3a, 3rd gear, engine driving, 
maximum torque. 


= 
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overdrive 


A3b, 3rd gear, engine driving, 31-0 per 
cent throttle opening. 

A3c, 3rd gear, engine driving, 18-6 per 
cent throttle opening. 

*D3, 3rd gear, overrun, throttle closed. 

A2a, 2nd gear, engine driving, maxi- 
mum torque. 

A2b, 2nd gear, engine driving, 27-5 per 
cent throttle opening. 

*D2, 2nd gear, overrun, throttle closed. 

ASa, Sth gear, engine driving, maxi- 
mum torque. 

ASb, Sth gear, engine driving 32-7 per 
cent throttle opening. 

D5, 5th gear, overrun, throttle closed. 

DO, Freewheeling, engine idling, 
throttle closed. 

In all gears, apart from 5th, the maxi- 

mum torque throttle settings produce 


a greater tractive effort than that 
| 
4 
<8 T 
| 
| 
4; 
04 | | 
0 | 1 DO | 
10 20 30 40 50 60 
Road speed (mph) 
Fig. 9. Fuel consumption in various cases 
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Fig. 7. Accelerating force In various cases 


required to propel the vehicle at the 
steady road speed limited by the 
maximum engine speed of 4,200 r.p.m. 


Accelerating force 

In Figs. 3 to 6 it will be seen that 
at a particular road speed and throttle 
opening, the vertical distance between 
the tractive effort line and the tractive 
resistance line will give the excess force 
available for acceleration. Equation (5) 
may be rewritten in the form 

For example, from Fig. 3, in 4th 
gear at 40m.p.h. with maximum 
torque, there is available an accelerating 
force of 1261b, and with 33-5 per cent 
throttle opening there is an excess 
force of 641b. With 22-5 per cent 
throttle opening, there is no excess 
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Fig. 8. Decelerating force in various cases 


force available, and the vehicle will 
travel at the constant speed of 40 m.p.h. 

Fig. 7 shows the variation in acceler- 
ating force with road speed in the 
different gears and with different 
throttle settings. In each gear with 
the maximum torque settings (A2a, 
A3a, etc.) the accelerating force 
initially tends to increase with increase 
in road speed, whereas with the 
smaller throttle openings (A2b, A3c, 
etc.) the accelerating force continually 
decreases. 

On the overrun the decelerating 
force is estimated as the sum of the 
engine braking resistance and the trac- 
tive resistance and may be expressed 
in the form 

+R.) 
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In this negative, 


(R, +Ra) is positive as in equation (6) 
and Ry; becomes negative to represent 
deceleration. 

When the vehicle is allowed to free- 
wheel there will, of course, be no 
engine braking so that the equation (7) 
becomes 

(8) 

Fig. 8 shows three cases in which 
the vehicle is decelerated from 60 
m.p.h. (D5, D4 and DO). The curve DO 
is continued until the vehicle is at rest 
and at this point the decelerating force 
is obtained from equation (1) as: 


R;= -R, po-64 


Curves D4 and D5 are continued to 
the road speeds equivalent to an engine 


equation is 
t 
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speed of 500r.p.m. and intersect the 
curve D0 at these points. At the higher 
road speeds these curves follow similar 
shapes to that of the freewheeling 
curve, being raised above the latter 
by an amount equivalent to the engine 
braking effect. At the lower road 
speeds, however, as the engine braking 
effect rapidly decreases (Fig. 1), the 
curves D4 and D5 drop sharply on to 
the freewheeling curve, meeting it 
where the engine braking torque is 
zero (i.e. 500 r.p.m.). 

The fuel consumption during 
periods of acceleration and decelera- 
tion is obtained from Fig. 2 and is 
shown in Fig. 9 plotted on a basis of 
road speed. The deceleration curves 
D4 and D5 lie extremely close together 


whereas the curve DO is a horizontal 


TABLE I. 
Aggre- Me 
Re RgtR, Road Engine RK Fuel Speed Mean Mean Time ate Fuel 
r f 
(Ib) (ib) Speed Speed qp) Rate Change Ry f Taken ime Rate 
(mph) (rpm) (ib/hr) (ft/sec) (jy) (ft/sec*) (secs) (ib / hr) 
secs) 
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straight line representing the fuel con- 
sumption of the engine when idling. 


Vehicle acceleration 


The first three columns of Table I 
show, for 4th gear and maximum 
torque conditions, the values of tractive 
effort and tractive resistance at road 
speeds between 7-2 and 60m.p.h., 
column 4 indicating the equivalent 
engine speeds. Column 5 gives the 
values of R,;, the accelerating force, 
calculated from equation (6). The fuel 
consumption at each particular road 
speed is given in column 6. The change 
in speed (ft/sec) is tabulated in column 
7 and the average accelerating force 
available during these speed changes is 
given in column 8 (obtained from Fig. 
7). Using equation (4), with the 


4th GEAR ACCELERATION—MAXIMUM TORQUE k4 = 0-01113 


e- Aver- Dis- Aggre- 
Fuel te age tance gate 
sed uel Speed Cover- Distance 
(Ib) Used (mph) ed vered 
(Ib) (ft) (ft) 


206 7:2 500 26 
208 «41 690-167 3-65 
213. 1035. 1685-5 
217 20 1380 166 7-05 
220 58 1725 162 88 
222 68 2070-154 10-35 
223 80) 35. 2410 143 11-75 
220 94 126135 
215 110 45 «3100 14-7 
206 128 «650-3450 7815-7 
195 150 55 3790 45 16-45 
180 175 60 4140 5 


| 17-1 


411 167 1-860 2:21 3°15 
2:21 

7:33 168 1-870; 3-91 4:55 
6:12 

7-33 167 1-860) 3-92 6:30 
10-04 

7:33 164 | 1:827/| 3-99 7-95 
14-03 

7:33 158-5 1-768 4:13 9°45 
18-16 

7:33 149 1-660 4-39 11-15 
22°55 

7:33 135-5 1-510| 4-83 12-65 
27:38 

733 116 1:292' 5-64 14-10 
33-02 

733 92 7:12 15-20 
40°14 

7:33 62 | 0-691 | 10-55 16°12 
50-69 

7:33 | 26 | 0-289 | 25-20 | 16°80 
75°89 


0-0019 86 | 279 

0-0019 27:9 
0-0050 125 | 716 

0-0069 
00068 175 1008 

0-0137 200:3 
0-0089 | 225 | 132-0 

0-0226 
0-0108 2755 166°6 

0:0334 498-9 
0-0136 32:5 209°5 

0-0470 708-4 
0-0170 | 265°5 

0-0640 973-9 
0-0221 | 3510 

0-0861 1324-9 
0-0301 47:5 496: 

0-1162 1820-9 
0-0473 52°5 | 813: 

0-1635 3-9 | 
0-1178 2125-0 

0-2813 758-9 


TABLE Il. 4th GEAR DECELERATION—THROTTLE CLOSED k4 = 0-01113 
| | 
Over- - | Aggre- Aver- -  Aggre- 
run R,giR, Road Engine Ry Fuel Speed Mean Mean Time “om Fuel ite 
Rel", (ib) Speed Speed (ib) Rate Change Ry f Taken ime Rate Used uel Speed Cover- Distance 
(Ib) (mph) (rpm) (Ib/hr) (ft/sec) gp) (ft/sect) (secs) | Taken (lb/hr) (Ib) (mph) e vered 
(secs) (Ib) (ft) (ft) 
—65 175 60 4140 —240' 1:10 0 0 
7:33 | 227 | 2-530; 2:90 1:10 0-00081 575 245-0 
—65 150 55 3790 —215. 1-10 2-90 0-00081 245-0 
| 7:33 | 204 | 2-270} 3:23 1:10 0-00098 52:5 249-0 
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—65 110 45 3100 1-10 9-70 0-00288 742°5 
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—65 OF 40 2760 |—159 1:10 13-64 0-00408 988-5 
7:33 «151 1-681 4:35 1:10 0-00133 37°5 | 
—65 80 | 35 | 2410 —145) 1-10 7:99 0-00541 1227°5 
7:33 138 | 1-540 4-76 1:10 0:00146 325 | 226°8 
—63 68 30 2070 —131) 1-10 22:75 0-00687 | 1454:3 
7°33 | 125 1-392 | 5-26 1:10 0-00161 | | 21233 
—60 58 25 1725 —118 1-10 28:01 0-00848 1666-6 
| | 7-33 | 112 1:247 5-88 1:10 0-00180 22:5 . 193-7 
—55 51 20 1380 —106! 1:10 | 33-89 0-01028 1860-3 
| | 7-33 97 1-080 6:78 1:10 0-00207 175 174-0 
—43 45 15 1035 —88 | 1-10 40-67 0-01235 2034-3 
7:33 76 0-847 8-65 1:05 000252 125 158: 
—23 41 | 10 | 690 —64 | 1-00 | 49-32 0-01487 2192-9 
4/11 53 0-590: 6-9 0:95 0-00184 | 86 88-0 
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appropriate constants for 4th gear, the 
average acceleration during the speed 
changes has been calculated and is 
tabulated in column 9. The time taken 
for each speed change has been cal- 
culated from the average acceleration 
and column 11 indicates the summa- 
tion of these times, thus giving the 
total time required to accelerate from 
7-2 to 60m.p.h., or between any two 
intermediate speeds. In a_ similar 
manner the total distance travelled 
during the acceleration period has been 
estimated from the average speed and 
the distance covered during each speed 
change; and the total fuel consumption 
has been found from the average fuel 
consumption (obtained from Fig. 9) 
and the time taken for each speed 
change. 

Thus, from Table I, it is estimated 
that to accelerate from 7-2 to 60 m.p.h. 
in 4th gear using the maximum torque 
conditions, takes 75-89sec over a 
distance of 4758-9ft requires 
0-2813 Ib of fuel. 

Table II was computed in a similar 
manner to Table I and indicates the 
method of estimation for a decelera- 
tion in 4th gear with the throttle closed, 
reducing the road speed from 60 to 
7-2m.p.h. Such a retardation would 
occupy 56-29sec covering 2280-9 ft 
and using 0-01671 lb of fuel. 

Tables I and II are typical examples 
of the tables used in calculating the 
acceleration and deceleration charac- 
teristics of the fourteen cases con- 
sidered (see key). The results obtained 
from these tables are plotted in Figs. 
10 to 15. 

Figs. 10 to 14 indicate the eleven 
cases of acceleration considered. These 
curves, plotted on a time basis, show 
distance, speed and fuel consumption 
over the possible speed ranges attain- 
able in the various gears. It will be 
noted that in cases where the throttle 
opening used is greater than that 
required to propel the vehicle at the 
maximum speed considered, the 
speed/time curve has a definite slope 
at this maximum speed (A2a, A3a, etc.) 
but when the throttle opening is just 
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TABLE Ill. 


Speed 
(mph) 


| Time 
Taken 


(sec) (ft) 


ACCELERATION COMPARISONS 


15 to 60 
15 to 60 


15 to 50 
15 to 50 
15 to 50 
15 to 50 


10 to 40 
10 to 40 
10 to 40 
10 to 40 


10 to 25 
10 to 25 
10 to 25 
10 to 25 
10 to 25 
10 to 25 


69-78 
116:27 | 


34:03 
81:35 
49-52 
107-22 


17-06 


sufficient to attain the maximum speed, 
the curve tends to a horizontal straight 
line (ASa, A3c, etc.). In all the 
acceleration cases considered the fuel/ 
time and distance/time curves tend to 
lines of constant slope after approxi- 
mately one third of the total time, 
indicating constant rates of fuel con- 
sumption (lIb-hr) and acceleration 
during the greater part of the accelera- 
tion periods. 

The deceleration characteristics, 
shown in Fig. 15, indicate the differ- 
ences in time, distance and fuel con- 
sumption between’ using engine 
braking in 4th and 5th gears and when 
freewheeling. Although the rate of fuel 
consumption is less when freewheeling 
the total fuel consumption is greater 
than when in gear owing to the 
increased time and distance required 
to decelerate from 60 m.p.h. 

Table III compares the use of 
different gears and throttle openings in 
effecting similar speed changes. The 
last two columns of this table indicate 
the average fuel consumption (m.p.g.) 
and the “acceleration index” for the 
various cases. The quantity defined 
here as the “acceleration index” has 
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been calculated as the ratio of the total 
fuel consumption (gal) to the time 
taken for the speed change (hr); its 
units are thus g.p.h. The smaller the 
value of the index the more economical 
has been the acceleration, whereas the 
larger the index the greater has been 
the acceleration and the shorter the 
time taken. If the criterion of fuel 
consumption (m.p.g.) is preferred, the 
comparison between the various cases 
is clearly shown in the penultimate 
column. 

Table IV shows a comparison of 
deceleration characteristics in Sth gear 
(overdrive), 4th gear (direct drive) and 
when freewheeling for speed reduc- 
tions of 60 to 15 m.p.h., 50 to 15 m.p.h. 
and 40 to 10m.p.h. The deceleration 
indices have been calculated as before 
but naturally have very much smaller 
values than the acceleration indices. 
Furthermore, as the rate of fuel con- 
sumption is constant during periods of 
overrun and freewheeling, the dece'er- 
ation indices in such cases will always 
have fixed values regardless of the 
speed changes involved. The value of 
the deceleration index for freewheeling 
represents the most economical 
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Speed 
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DECELERATION COMPARISONS 


Index 
(ghp) 


Fuel 
Used 
(Ib) 


Average 
Consumption 
(mph (mpg) 


40°67 
45:30 
69°51 


Closed 
Closed 
Closed 


60 to 15 
60 to 15 
60 to 15 


Closed 
Closed 
Closed 


34°43 
38-88 
61°24 


50 to 15 
50 to 15 
50 to 15 


Closed 
Closed 
Closed 


40 to 10 
40 to 10 
40 to 10 


35-68 
41:70 
64:33 


manner in which a speed reduction 
may be accomplished, and conse- 
quently the most economical method 
in which any distance may be covered; 
this uses fuel at the average rate of 
265-8 m.p.g. for the speed change of 
60 to 15 m.p.h. 

In order to produce a further com- 
parison between the various cases of 
acceleration and deceleration con- 
sidered, Figs. 16, 17 and 18 have been 
plotted showing the fuel consumption 
and time involved for complete 
journeys including periods of accelera- 
tion, constant speed and retardation. 
Fig. 16 assumes a journey of total 
distance 12,000 ft starting and ending 
at a speed of 15 m.p.h. and attaining a 
steady speed of 60m.p.h. during the 
journey. One pair of curves indicates 
the manner in which the journey could 
be made in 4th gear, accelerating from 
15 to €%m.p.h. in 4,570ft (A4a), 
running at constant speed for 5,396 ft 
and finally decelerating in 2,034 ft (D4). 
The other pair of curves shows the 
same journey completed jn Sth gear, 
in which case the initial 8,041 ft are 
used for acceleration from 15 to 60 
m.p.h. (ASa) and only 1,727 ft are 
covered at constant speed. In 4th gear 
the complete journey takes 172 sec 
compared with 177 sec in 5th gear, but 
Sth gear uses 0-502 lb of fuel compared 
with 0-594lb in 4th gear, which is 
19 per cent more. 

Fig. 17 compares the vehicle per- 
formance in 4th gear with that in 2nd 
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Fig. 16. 
15 to 60 to 15 m.p.h. 
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gear, changing to 4th when the steady 
speed has been attained. The journey 
distance in this case is taken as 2,000 ft 
starting and finishing at 10 m.p.h. and 
attaining a steady speed of 25 m.p.h. 
For the purposes of the comparison 
the gear change has been assumed to 
be instantaneous. The acceleration 
period in 4th gear covers a distance 
of 1,356 ft (A4d) compared with 147 ft 
in 2nd gear (A2a). The total journey 
time in 4th gear takes about 7 sec 
longer than when using a gear change, 
but there is a saving of 16 per cent in 
fuel consumption without a_ gear 
change. The acceleration in 2nd gear 
with maximum torgue conditions has 
been taken as representing the greatest 
possible acceleration between 10 and 
25m.p.h. whereas the low-powered 
acceleration in 4th gear represents the 
most economical method of attaining 
this speed change. The intermediate 
use of 3rd gear on the journey would 
have produced a result between these 
two extreme cases. 

Two different methods of decelerat- 
ing the vehicle from 60 to 15 m.p.h. 
are compared in Fig. 18 over a distance 
of 4,000 ft. When travelling in 4th 
gear at 60 m.p.h., the throttle must be 
closed 2,034 ft before the end of the 
journey if the vehicle is to be left in 
gear, whereas if a freewheel is fitted 
this may be brought into operation 
3,325 ft before the end of the journey 
and the engine left to idle at 500 r.p.m. 
The freewheeling produces a saving of 
55 per cent in fuel 
consumption, but 
the time taken is 
about 14sec longer 
than when retard- 
ing in 4th gear. 


1300 


Conclusions 

The estimations 
clearly show the 
overall tendency 
that rapid accelera- 
tion can only be 
attained at the 
expense of fuel 
economy. Further- 
more, to produce 
the best fuel 
economy the 
highest possible 
gear must be used 
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at all times. It is interesting to note, 
however, that in order to cover even 
short distances, rapid acceleration in a 
low gear does not save an appreciable 
amount of time. For instance, from 
Fig. 17, accelerating from 10m.p.h. in 
2nd gear with maximum torque, a 
speed of 25 m.p.h. is attained in 5-5 sec 
over a distance of 147 ft, whereas in 
4th gear and 13-7 per cent throttle 
opening the same distance may be 
covered in 7-5 sec, attaining a speed of 
14-5m.p.h. In 4th gear, however, the 
fuel consumption would be 0-007 lb 
compared with 0-022 1b in 2nd gear— 
a saving of 68 per cent in fuel con- 
sumption for a loss in time of 2-0 sec. 
Similarly, for the complete journey of 
2,000 ft the loss in time using 4th gear 
would be only 7 sec compared with a 
fuel saving of 16 per cent. 

Next, it has been shown that the 
addition of a Sth gear overdrive to the 
normal 4-speed gear box will produce 
a noteworthy fuel economy, especially 


Distance covered (ft) 
Distance 


= 
> 
> 


10 


50 00 
Time taken (secs) 


Fig. 15. Deceleration characteristics from 


60 m.p.h. 


on long journeys. The comparison 
between 4th and Sth gears (Fig. 16) 
shows a possible fuel saving of 19 per 
cent over a distance of 12,000 ft with 
a loss in time of only 5sec on a total 
time of 172 sec. 

The advantages of incorporating a 
freewheel device in the transmission 
system are illustrated in Fig. 18 where 
a fuel saving of 55 per cent is achieved 
in a distance of 4,000 ft. In this case, 
however, the increased journey time of 
77 sec compared with 63sec in 4th 
gear becomes more apparent. 

Another interesting conclusion can 
be derived from the results. Fig. 16 
shows that in 4th gear when accelerat- 
ing from 15 to 60m.p.h. and when 
running at a steady speed of 60 m.p.h. 
the slope of the fuel/distance curve 
remains almost constant. In other 
terms, the rate of fuel consumption 
(m.p.g.) during the acceleration period 
remains nearly constant and equal to 
the fuel consumption when the steady 
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Fig. 17. 
10 to 25 to 10 m.p.h. 


speed has been attained. Similarly, in 
4th gear with 13-7 per cent throttle 
opening (Fig. 17), when accelerating 
from 10 to 25m.p.h. the rate of fuel 
consumption remains sensibly constant 
and equal to the rate of fuel consump- 
tion at the final steady speed. Such 
curves show that, in general, the rate 
of fuel consumption on the level 
depends only upon the throttle 
setting and gear used, and is indepen- 
dent of vehicle speed. By careful 
calibration from engine test results, a 
scale could be arranged with a needle 
operated from the throttle control and 
the gear-shift mechanism, to read 
directly in m.p.g. Such a calibration 
would assume a level road and still 
air conditions and would only be 
accurate when the engine was acceler- 
ating the vehicle or propelling it at 
constant speed. The scale reading 
would be meaningless during periods 
of deceleration or when on a gradient. 

It has been shown in a _ previous 
paper (Ref. 2) that, on a level road, the 
most economical speed of this parti- 
cular vehicle is 32 m.p.h. giving a fuel 
consumption of 42 m.p.g. To maintain 
a steady speed of 32 m.p.h. on a level 
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road would require a throttle opening 
of 18-7 per cent and therefore this 
setting would always produce a fuel 
consumption of 42 m.p.g. regardless of 
road speed. Consequently, to cover any 
distance with the maximum possible 
fuel economy a throttle stop should be 
arranged to restrict the maximum 
opening to 18-7 per cent. With the 
throttle against the stop the vehicle 
could be accelerated from 10 to 32 
m.p.h. in 44sec with a constant fuel 
consumption of 42m.p.g. When the 
speed of 32mp.h. is attained the 
throttle would be closed and _ the 
vehicle allowed to freewheel, deceler- 
ating to 10m.p.h. in 53sec. During 
the total period of 97sec the overall 
fuel consumption would be about 
86 m.p.g., and the process could be 
repeated any number of times to cover 
a required distance. Although such 
driving could not be tolerated on a 
public highway, the method suggested 
represents the absolute maximum fuel 
economy attainable from the vehicle 
using the manufacturers’ settings. 
Finally, an application of equation 
(1) to the vehicle data in Arkus- 
Duntov’s paper (Ref. 1) yields a curve 
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Fig. 18. Journey comparison between 4th gear and free wheeling. 


60 to 15 m.p.h. 


for rolling resistance R,, which is 
almost identical with curve, 
obtained by a very involved process. 
This confirms the applicability of 
equation (1) even for speeds up to 
150 m.p.h. 

The experimental work required to 
obtain Figs. 1 and 2 was conducted in 
the Mechanical Engineering 
Laboratories of Queen Mary College, 
University of London. 
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VIBRATION MEASUREMENTS 


N an article entitled “ Vibration 

Measurements,” by R. Winslade, in 
Electronic Engineering, December 
1952, it is stated that a_ vibration 
detector can be sensitive to the dis- 
placement, velocity or acceleration of 
a vibration; the two quantities not 
measured directly can be obtained with 
an electronic differentiating or integ- 
rating network. Displacement detectors 
can be of the strain gauge, differential 
transformer or capacitance types. 
Acceleration detectors are also of the 
strain gauge or differential transformer 
types; both consist essentially of a mass 
mounted on a spring which permits 
motion in one plane only. Among the 
methods of electro-mechanical conver- 
sion used in velocity detectors are the 
movement of a coil perpendicular to a 


field of constant strength, or the move- 
ment of a ferromagnetic body relative 
to a magnet with a coil wound on it. 

A simple differentiating and integ- 
rating network is described. A similar 
network is incorporated in an electronic 
calibrator, the function of which is to 
convert the “velocity voltage” produced 
by the pick-up to a voltage proportional 
to displacement, velocity or accelera- 
tion, and to measure the voltage so 
obtained, by comparing it with one of 
known value. Frequency of vibration 
can be measured by feeding a suitable 
frequency into the calibrator and 
comparing the wave form of the known 
frequency with the oscillogram pro- 
duced by the vibration. 

Two pick-ups are described: a 
seismic one, comprising two coils 


suspended on spring membranes and 
moving relative to a permanent magnet 
fastened to the housing; and an electro- 
mechanical one, in which the contact 
pin has a coil attached moving within 
the field of a permanent magnet. 
The seismic pick-up is suitable for 
the measurement of very weak vibra- 
tions. Electro-mechanical pick-ups are 
intended primarily for very accurate 
measurements of relative oscillatory 
movements between objects, but can 
also be used for the measurement of 
absolute vibrations or for generating 
vibrations. The properties of the pick- 
up when used as a vibration exciter are 
analyzed, and the author shows that, 
in this capacity, it can follow only about 
90 per cent of the acceleration. 
(M.I.R.A. Abstract No. 6246.) 
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tions necessary to complete 

blanking and forming punches to 
be carried out at one set-up, the Thiel 
duplex 158 punch ard die milling 
machine illustrated in Fig. 1 will be an 
invaluable adjunct in many toolrooms 
and die-making shops. It is of such 
proportions as to permit even hard 
materials to be machined at high rates 
of metal removal. The work table will 
support up to 3001b weight. It has 
great rigidity, which is in great measure 
due to an inclined slide face that 
tends to counteract any deflection 
caused by vertical thrust. The universal 
table is arranged to swivel about both 
the horizontal and vertical axes. In 
addition, a sub-table can be supplied. 
It can be swivelled through 10 deg to 
either side of the longitudinal table 
axis. When used in conjunction with 


Sites it will allow all the opera- 


the standard table it allows fully 
universal setting. 
Complicated control and drive 


mechanisms have been avoided. A new 
type of speed and feed selector dial is 
used. There is a choice of 12 speeds 
for the horizontal and vertical milling 
spindles, and eight speeds can be 
chosen, independent of the spindle 
speeds. The selector dials 
consist of three superimposed 
cones, each carrying a set of 
numbers. A table, attached to 
the machine, shows the speeds 
and feeds available and 
the possible combinations. 

A sliding commutator motor 
supplies the main drive. This 
motor incorporates a_ highly 
efficient brake that is applied 
by sliding the commutator on 
to a friction cone when the 
motor circuit is broken. The 
braking is so efficient as to 
allow the tools to be changed 
at either the horizontal or 
vertical spirdle without there 
being reed for other clamping 
A touch en the brake 


means. 
release button immediately 
removes the brake. This 


button also serves for “ inch- 
ing ” the machine. 

Power feeds are provided 
for the three movements, and 
dual engagement levers are 
incorporated for the longi- 
tudinal table traverse. The 
length of travel for all three 
movements can be limited by 
trip dogs when the machine 
is used with power feeds, or 
by working to fixed stops 
when manual feeds are 
employed. In addition to the 
headstock traverse of 8 in, the 
overarm can be moved out to 
give a maximum throat dis- 
tance of 29 in from the vertical 
milling spindle to the machine 


Fig. 1. 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


face. This wide range is very useful in 
machining large pieces of difficult shape 
for which re-location would be com- 
plicated and slow. 

The vertical drilling and milling head 
greatly extends the scope of the 
machine. It is arranged to swivel 
through 360 deg. Efficient quill clamp- 
ing is provided and the quill can be 
traversed by hand lever. A slotting 
head that swivels through 360 deg is 
also available. It has stroke and posi- 
tion adjustments. Either the drilling 
and milling head or the slotting head 
can be left in position while the 
machine is used for horizontal milling. 

A universal dividing head, for direct 
and indirect indexing is available. It 
can be used horizontally or vertically. 
This head is arranged to swivel 
through 360 deg. It has a collet attach- 
ment, an outrigger steady, a tailstock, 
a face plate and three index plates. For 
milling accurate radii and other profiles 
a circular table for direct and indirect 
indexing, and complete with an 


auxiliary steady, can also be provided. 

All three movements of the machine 
have slip gauge platforms so that the 
machine can be used for jig boring by 
means of the co-ordinate system. At 


Rockwell Machine Too! Co. Led. 


Thiel duplex 158 punch and die milling machine 
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the end of each gauge block platform 
there is a dial indicator holder. The 
slides also have scales and verniers and 
large calibrated dials to permit easy 
and accurate setting. All zero positions 
of work table and attachments can be 
readily located by taper dowel pins. 
An efficient coolant system is built into 
the machine. Rockwell Machine Tool 
Co. Ltd., Welsh Harp, Edgware Road, 
London, N.W.2, are the British agents 


for these machines. 


Rausch vertical broaching machine 
The Rausch vertical broaching 
machine shown in Fig. 2 is an efficient 
but inexpensive tool for producing key- 
ways, serrations and profiles, or for 
sizing bores on a wide range of com- 
ponents. The motor is flange-mounted 
on the rear wall of the column and 
transmits power to a coupling system 
located in a totally-enclosed, oil-filled 
gear casing. Two strong, square- 
threaded screw spindles extend in a 
vertical direction from the gear casing 
and are connected by a bridge with 
threaded sleeves of high-quality special 
bronze. The self-centring gripping 
jaws for gripping the broaches are 
incorporated in the bridge. 

In both end positions the 
mechanical part is automatic- 
ally disengaged through the 
coupling system. The return 
speed is twice that of the 
cutting speed. All the trans- 
mission parts are carried in 
ball or needle roller bearings, 
and end thrust is taken by 
ball thrust bearings. The 
table top has _ diagonally 
extending tee slots for mount- 
ing special fixtures for exter- 
nal broaching and an annular 
groove for accepting the 
accurate indexing attachment 
which can be supplied as an 
extra. In addition, there is a 
central bore for centring the 
expanding mandrel. A built-in 
ammeter serves for control- 
ling the load on the broaching 
tools. There are two models, 
which differ only in length of 
stroke. One has a maximum 
stroke of 19} in and the other 
35$in. The pulling capacity 
is 17,600lb and the cutting 
speed 4-9ft per minute. The 
sole agents are Leo C. Steinle 
Limited, and the sole dis- 
tributors in Great Britain are 
Burton, Griffiths and Co. 
Ltd., both of Marston Green, 
Birmingham. 


Pacera drilling machine 

As it has been developed 
primarily as a _ continuous 
service heavy duty machine, 
the latest addition to the 
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Fig. 2. Rausch vertical broaching machine 
Leo C. Steinle Led. 


range of “Pacera” drilling machines 
manufactured by W. J. Meddings Ltd., 
Slough Estates House, 16, Berkeley 
Street, London, W.1, is of exceptionally 
heavy and robust construction. It is 
illustrated in Fig. 3. This machine has 
a No. 2 Morse taper spindle and is 
rated at jin in mild steel for con- 
tinuous duty. The steel column is solid, 
is 34in diameter and has a throat of 
8 in. 

An attractive feature of this machine 
is the wide range of speeds from 130 to 
4,000 r.p.m. in 10 steps in both forward 
and reverse directions. A two-speed 
motor is employed so that it is possible 
to run at either of two speeds without 
changing the driving belt. All the table 
surfaces are ground and the bores in 
the head are honed. A neat table 
raising mechanism is fitted as part of 
the standard equipment. 
Other refinements include a 
graduated table to facilitate 
setting of the tilting table, a 
positive and newly designed 
depth stop mechanism, and 
convenient positioning of all 
the controls. A floor mounting 
model with a heavy cast iron 
bolster is also available. 


Wolf electric saw 


A 7in heavy-duty portable 
electric saw, see Fig. 4, has 
been added to the range of 
tools designed and manufac- 
tured by Wolf Electric Tools 
Ltd., Pioneer Works, Hanger 
Lane, Ealing, London, W.5. 
It is known as the RS7 and 
has an extraordinary power/ 
weight ratio. The motor is 
mounted transversely at right 
angles to the blade, with heavy 
helical gear drive. Thus, in 
action the saw rests in a 
balanced position on the main 
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piece of the work to give greater safety, 
less effort and a clean cut. 

All moving parts are dynamically 
balanced to give smooth operation, 
easy guiding and feeding. The 
saw blade is completely guarded. 
The depth of cut is adjustable to a 
maximum vertical cut of 2: in. Bevel 
cuts can be made up to an angle of 
45 deg and to a depth of 2in. A con- 
veniently placed pointer allows angle 
adjustments to be made quickly and 
accurately. An adjustable ripping guide 
is provided as an item of standard 
equipment. An interesting feature is 
the introduction of a volute on the 
inner surface of the guard, which 
causes the sawdust to be ejected at the 
rear of the machine behind the 
operator. As a result the cutting line 
is kept clean. 

A combined rip and cross cut blade 
of Sheffield crucible steel is supplied 
with each machine. Other types of 
blades are also available. These include 
a planer blade for a very fine finish, 
a fine-tooth blade for clean and fast 
cutting of wallboard and composition 
board, and a friction blade for cutting 
plain and corrugated sheet metal up to 
20 gauge. 


Matrix broach sharpening machine 


A machine that will be of great 
interest to the automobile industry has 
recently been developed by Coventry 
Gauge and Tool Co. Ltd. It is the 
Matrix No. 54 broach sharpening 
machine and is available in three 
models, one manually operated for 
round broaches only, one manually 
operated for both round and _ flat 
broaches and one for both round and 
flat broaches but fitted with sensitive 
pedal controlled hydraulic power cross 
movement. These notes describe only 
the model with hydraulic operation; 
the other models follow it closely in 
general construction. 

The Matrix hydraulically operated 
machine, shown in Fig. 5, has been 
specially designed for sharpening all 


Fig. 4. 7 in heavy duty portable saw 
Wolf Electric Tools Ltd. 
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Fig. 3. Pacera HB2 drilling machine 
W. J. Meddings Ltd. 
types of circular, flat and spiral 
broaches. It is of simple, straight- 


forward design and is _ extremely 
accurate and reliable. An important 
factor is that no particular skill is 
needed to operate the machine. Briefly, 
the machine comprises a substantial 
base on which is carried a work slide 
that is actuated by means of a large 
handwheel conveniently placed in rela- 
tion to the operator’s position. Fixtures 
or a magnetic chuck can be mounted 
on the slide to take flat brogches. For 
round or spiral broaches a headstock 
and tailstock with steadies are bolted to 
the slide in any convenient position. 
At the rear of the base there is a 
specially balanced vertical slide that is 
actuated by means of a second large 


handwheel. This vertical slide carries 
the wheelhead unit. To accommodate 
spiral or shear cut flat 


broaches, the wheel head unit 
can be swivelled in a horizon- 
tal plane. The grinding wheel 
spindle is integral with its 
motor and can be inclined 
through any angle to suit 
the broach to be ground. 
This wheelhead spindle is 
clamped to a horizontal wheel 
slide that can be traversed 
hydraulically for flat broaches. 


The traverse is controlled 
by a pedal in the base 
recess. 


The base has a knee hole 
so that the operator can be 
seated yet still view the work 
and the wheel without strain. 
Three sets of push buttons in 
the middle of the base con- 
trol the grinding wheel, the 
hydraulic motor for supplying 
oil for the automatic traverse, 
and the work on the head- 
stock. In the lower right- 
hand corner of the knee hole 
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there is a pedal for starting the wheel 
slide motion and for controlling its 
speed when a flat broach is being 
ground. 

The headstock is a_ self-contained 
unit clamped to the work slide by a 
single bolt for easy mounting and 
removal. A 0-6 h.p. motor drives the 
spindle through a belt drive that gives 
work speeds of 250 and 500 r.p.m. The 
driving plate is 7$in diameter, is 
notched afid has an indexing plunger 
for 2, 3, 4 and 6 divisions. This allows 
broaches having two or more sides to 
be sharpened between centres. A 
squared shaft projects from the front 
of the headstock so that a hand lever 
can be mounted to rotate the work 
spindle; this is essential for grinding 
certain types of spiral broaches. The 


tailstock 1s also secured by a single 
bolt. 
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Matrix broach sharpening machine 
Rockwell Machine Tool Co. Ltd. 


Fig. 5. 


For smooth operation the wheelhead 
slide is mounted on rollers. It is 
actuated by a simple hydraulic move- 
ment supplied through a pump and 
motor in the vertical slide. The wheel- 
head slide can be swivelled on its 
vertical slide to an angle of 45 deg for 
grinding shear cut broaches. The 
automatic traverse, controlled by stops, 
has a variable stroke up to 4in. It can 
be disposed in varying positions to 
allow the wheel to grind centrally 
each side of the work table for shear 
cut and ordinary flat broaches. When 
a round broach is being ground, the 
hydraulic motor is switched off and 
the slide moved centrally until the zero 
marks on each side coincide. 

The main wheel spindle is driven at 
2,800 r.p.m. by a self-contained, 0-8 h.p. 
motor. This spindle unit is clamped 
to the horizontal slide by a single bolt 


FATIGUE STRENGTH AND LOAD 


REPORT entitled “Influence of 


Test-Frequency on the Fatigue 
Strength of Steels and Light Alloys,” 
by T. Wyss, is published in the 
A.S.T.M. Bulletin, February 1953. The 
investigation was made at the Federal 
Materials Testing and Research Insti- 
tute in Zurich, Switzerland, following 
the development of high speed fatigue 
testing equipment. The materials 
tested included eight steels conforming 
to Swiss specifications and four alu- 
minium alloys, the chemical composi- 
tions of which are shown in tables. 

Static tests showed the steels to vary 
in modulus of elasticity between 
27,500,000 and 29,600,000 Ib/in? and in 


tensile strength between 67,500 and 
142,200 lb/in’. For low-speed tests, 
an Amsler 10-ton hydraulic universal 
testing machine of the packing-less 
lapped-piston type was used. The high- 
speed tests were done with an Amsler 
Vibrophore, which is_ electronically 
controlled and has a speed range of 
100-300 cycles/sec. 

Fatigue strength was determined 
under fluctuating tensile stress for 10° 
cycles. Both steels and light alloys 
were tested at a low frequency, 350 
cycles/min, and at high frequencies of 
10,500 cycles/min for steels and 8,000 
cycles/min for light alloys. 

At the higher testing frequency, 
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and can be swivelled to any required 
angle. It is designed to take a wheel 
8in diameter x 4 in wide x 1}in bore. 
There are also adaptors for wheels 
2inx{inx jin and 4in~x}in~x }in. 
It is necessary to use a small wheel for 
grinding very small broaches and for 
such work a high speed spindle unit is 
supplied. This high speed spindle runs 
at 8,000 r.p.m. By means of an adaptor 
it will take a 2in « } in x } in wheel, or 
a lin x } in x in wheel can be screwed 
directly to the spindle nose. A profile 
wheel dresser is provided for dressing 
8 in. diameter wheels. Smaller wheels 
are dressed by hand. The machine 
will accommodate circular broaches up 
to 4in diameter and will admit 72 in 
between centres. Rockwell Machine 
Tool Co. Ltd., Welsh Harp, Edgware 
Road, London, N.W.2, are the sole 
agents for these machines. 


FREQUENCY 


low carbon steels show up to 7 per 
cent higher fatigue strength, and alloy 
steels up to 3 per cent. Light alloys are 
little affected by the testing frequency, 
though Perunal, an alloy containing 
zinc, shows a difference of 3-1 per 
cent. Actual differences are thought to 
be somewhat below those given by the 
numerical values of the tests. The use 
of high-speed fatigue-testing methods 
considerably reduces the time of test- 
ing; under 2hr is needed at 10,500 
cycles/min for 10° cycles, against 48 hr 
at 350 cycles/min. High testing speed 
also facilitates low and high tempera- 
ture tests. (M.I.R.A. 
Abstract No. 6300.) 
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liner design with a section on 

wear may at first sight appear 
somewhat incongruous. However, it is 
almost impossible not to do so, since 
the design problem is principally one 
of avoiding cylinder wear. It might be 
said that cooling is of equal, if not 
greater importance, but a little thought 
will show that the main object of cool- 
ing the cylinders, as distinct from the 
combustion chambers, is to reduce 
wear. 

This is done, of course, by restricting 
the wall temperature to a level at which 
the physical properties of the materials 
of construction are adequate to cope 
with the loads imposed on them, and 
at which the lubricating oil will not 
deteriorate too rapidly. Cooling, 
embracing as it does cylinder heads and 
valves, as well as cylinder walls, is a 
subject that should be dealt with 
separately. This becomes the more 
apparent when it is realized that in a 
well designed engine, the heat flow 
through the cylinder walls is only a 
small proportion of the total heat lost 
to the coolant, most of which is trans- 
ferred through the combustion chamber 
walls and exhaust ports in the cylinder 
head. 


T begin an article on cylinder 


The wear problem 

From time to time, it is pointed out 
that cars manufactured in the early 
1920s suffered remarkably little from 
bore wear, and the question is asked 
why cannot we design engines nowa- 
days to perform equally well in this 
respect? Unfortunately, there is no 
magic, known only to the craftsmen of 
that period, that could be applied to 
modern engines to cure or alleviate our 
wear problems. 

The relative immunity of early 
engines from bore wear was due to a 
number of features inherent in the 
design not only of the engines but also 
of the vehicles. Lubrication of cylinder 
walls is by splash, whether from 
pressure fed big ends or from oil swept 
up by big ends in an all splash lubri- 
cation system. It follows that over a 
small part of the range of operating 
speeds, the amount of oil thrown up 
into the bores is ideal. At lower speeds, 
too little is supplied, and at higher 
speeds too much. In early engines, 
the operating speed range was much 
smaller than in modern ones, and it 
was therefore possible to arrange for 
optimum lubrication over a_ greater 
proportion of the range. 

This effect should not be confused 
with variation of bore wear with engine 
speed. In fact, provided lubrication 


and cooling are adequate, and loads are 
restricted to a reasonable value, bore 
wear per stroke appears to be entirely 
independent of piston speed within 
practical limits. 
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CYLINDER LINER DESIGN 


Part I: 


Other conditions also influence the 
amount of wear experienced in modern 
cars as compared with those of the 
early 1920s. One is that modern cars 
generally are capable of much greater 
acceleration than the earlier ones. 
Moreover, because of the increased 
tempo of present-day traffic and the 
congestion on the roads, the accelerat- 
ing capacity is generally used to the 
full. Even the improvements in brakes 
have had a marked effect on engine 
cylinder wear, since these improve- 
ments have been contributory factors 
making possible the increased perfor- 
mance already mentioned. 

There is probably only one feature 
directly connected with the cylinder 
itself that could be said to have lead to 
the increased bore wear of to-day. 
That is the material used for the manu- 
facture of cylinder blocks. The cast 
irons used then were in many cases 
better from the point of view of wear 
resistance than those now used. There 
are, however, several reasons why we 
cannot revert to the use of those 
materials. The close cylinder spacing 
and relatively thin sections used in 
modern engines are possible only with 
cast irons that flow freely in the 
casting stage. Moreover, these irons 
have been developed to produce cast- 
ings entirely free from blow-holes and 
other defects that cause rejects. 

If the better wearing irons were 
used, it would be necessary to increase 
the size of the block, and make the 
whole engine heavier and larger. This 
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Fig. 1. The rate of wear decreases as 


mileage increases 


in turn would call for a bigger vehicle 
to carry it. Moreover, the number of 
rejected castings would be greater. 
The increased costs, arising from the 
use of such materials, would be of such 
an order that it would be preferable to 
fit cylinder liners which may be of even 
better materials. This measure is, of 
course, adopted in most commercial 
vehicles and also in a number of private 
car engines. 

Some wear is unavoidable, but by 
the use of suitable materials it can be 
reduced to negligible proportions. The 
rate of wear tends to decrease as the 
mileage is increased, Fig. 1. Generally 


Wear and its Causes 


speaking, when the amount of wear is 
about 0-25 per cent of the bore, oil 
control is affected, oil consumption will 
begin to rise, and in compression 
ignition engines, cold starting may 
become difficult because of loss of 
compression. When the wear is about 
0-3 per cent of the bore, oil consump- 
tion will be excessive, blow-by will 
become noticeable, the piston tempera- 
ture will rise and possibly may cause 
sticking of the rings in their grooves, 
and in the case of spark-igniticn 
engines, the plugs will usually become 
oiled up after only a short period of 
running. As the wear increases to 
0-4 per cent, the symptoms already 
mentioned will become worse, there 
will be a pronounced deterioration in 
performance, and the piston rings may 
break if they are still free. 


The causes of wear 

Much controversy has been raised on 
the subject of the causes of cylinder 
wear. This is because there are nine 
or more; in certain circumstances one 
only of these causes may be the critical 
factor, and under different operating 
conditions it may be another cause that 
gives rise to the trouble. For instance, 
under certain operating conditions 
overseas, the fitting of an air intake 
filter may have a marked effect in 
reducing wear, whereas this modifica- 
tion in the same country but on 
vehicles working under different con- 
ditions and frequently starting from 
cold may have little or no beneficial 
effect because the wear in this case 
may be mainly due to corrosion. 

The main causes of wear may be 
listed under the following headings: 

1. Excessive ring pressures. 

2. Metal to metal contact causing 

rubbing wear. 

3. Unsuitable materials for cylinders 

and rings. 

. Defective lubrication. 

. Corrosion. 

. Abrasive wear due to particles in 
the air or oil. 

. Detonation. 

. Excessively high temperatures. 

. High spots and distortion. 

Before elaborating on these causes it 
will be necessary to describe in detail 
the mechanical conditions and changes 
that occur as the piston moves up and 
down in the cylinder. When the piston 
is in full flight, the rings ride up on the 
oil film and the conditions are those 
of complete fluid lubrication, but as 
the piston comes to rest at the ends of 
the strokes, the rings may be forced 
through the oil film and boundary 
lubrication results. That is, the two 
surfaces will be separated by an oil 
film of little more than molecular thick- 
ness, and there will probably be 
mechanical contact between the high 
spots on the rings and the cylinder. 


Ans 
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It is the rings and not the piston that 
cause the greatest part of the wear. 
This is borne out by the fact that 
practically all the wear takes place on 
the part of the bore which is swept by 
the rings. At the bottom of the stroke 
there is little or no wear on that portion 
of the cylinder wall which is in contact 
only with the piston skirt. This effect 
is even more marked at the top of the 
stroke where, in a worn cylinder, a 
distinct step is generally formed on the 
wall at the level of the top face of the 
upper compression ring. Below the 
step, wear is excessive for a_ short 
distance, and above it there is little or 
no wear, Fig. 2. 


Ring pressures 

There are two schools of thought on 
the subject of compression ring pres- 
sures. In one it is held that the 
resilience of the ring should be suf- 
ficient to form the seal against the bore 
and that if gas pressure is allowed to 
get behind the ring it will add unduly 
to the radial pressure between the 
bearing faces and increase the wear. 
This view might be justified on the 
grounds that the wear problem would 
not be nearly so acute if the amount of 
metal removed at the top of the stroke 
were reduced to such an extent that 
wear became uniform over the length 
of the stroke. Wear at the top might 
be reduced by incorporating very small 
clearances between the rings and their 
grooves, thus restricting gas flow into 
the groove so that the pressure will not 
have time to build up behind the ring 
until the piston is well on its way down 
the bore. 

The other viewpoint is that the main 
function of the compression rings is to 
form a gas seal, and, therefore, the 
radial pressure should be approximately 
proportional to the gas pressure. In 
fact, it should be slightly more than 
the gas pressure, otherwise the ring 
will collapse inwards and cease to 
function as a seal. The additional 
pressure required to make it higher is, 
of course, supplied by the resilience of 
the ring. 

The Dykes ring is one that has been 
specially designed to ensure that the 
gas pressure gets into the groove to 
ensure adequate sealing between the 
ring and the bore. The theory put 
forward concerning the action of this 
ring is that, near the top of the stroke, 
a normal rectangular section ring is 
thrown against the upper face of its 
groove and prevents gas from getting 
behind the ring. When the pressure is 
high, on the firing stroke, the gas is 
forced between the bearing face of the 
ring and the bore and causes the ring 
to collapse inwards. To counter this 
effect Prof. Dykes designed an L-section 
ring to fit in an L-section groove. The 
clearances between top and bottom 
faces of the foot of the L and the 
groove are appreciably less than that 
between the top of the L and the 
groove. This means that the gas may 
get behind the vertical section of the 
ring and force it against the bore to 
effect a satisfactory seal. With this 
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ring, the radial pressure during the idle 
strokes is considerably less than with a 
normal ring so that wear during these 
strokes is reduced. 

Possibly, a good arrangement would 
be a compromise between the two 
schools of thought; a Dykes ring would 
appear to be well suited to act as a 
top compression ring, while normal 
rectangular section or taper faced rings 
might be used below. The reason why 
normal rings would be suitable for the 
second and third compression rings is 
that the gas pressure acting on the 
second ring is only that occasioned by 
the leakage past the top ring, and is 
usually little more than one-tenth of 
the combustion chamber pressure. The 
pressure on the third ring, if there is 
one, is even less. 


Metal-to-metal contact 

It is generally at the ends of the 
stroke that the greatest amount of 
rubbing wear takes place. The wear is 
most severe at the top end. This is 
partly because gas pressure builds up 
behind the top compression ring and 
adds to the effect of its natural 
resilience, forcing it through the oil 
film into closer contact with the 
cylinder wall. However, as will be 
shown later, this is not the only reason 
why wear is greatest at the top of the 
stroke; corrosion of this part of the 
cylinder is often the critical factor. 
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Fig. 2. Wear distribution over an 11in 
long cylinder bore, (a) after 10,000 miles, 
(b) after 80,000 miles 
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When two metal surfaces are bearing 
together the area of contact between 
them is limited to that of the contacting 
peaks of surface roughness, or asper- 
ities. For example, it has been shown 
by the measurement of electrical 
resistance that steel flats under a load 
of 20 kgs and with an apparent area of 
contact of 21 cm? have a true area of 
contact of only 10-4 times the apparent 
area, F. B. Bowden and D. Tabor in 
Proc. Royal Soc., 1939. Local pressure 
at the asperities must therefore be 10* 
times greater than the mean value 
expressed in terms of load over total 
area. 

When the surfaces are sliding 
together the frictional work done must 
be dispersed as heat. In view of the 
relatively minute volume of each of the 
peaks in contact, it follows that their 
temperatures must be very high. ‘This 
temperature is limited only by the 
melting point of the sliding metals. At 
temperatures approaching the melting 
point plastic deformation of the peaks 
may be expected, and at the melting 
point the peaks will flow. The effects 
obtained when lubricant is present are 
not measurably different from those 
obtained when it is not. This is 
because the hot-spots are formed so 
rapidly that the additional cooling 
agent has little effect. 

At these high temperatures a metallic 
junction or welding occurs, and as the 
sliding motion continues these junc- 
tions must be sheared. The shearing 
may take place in any one of four 
different ways. If the junction is 
weaker than the metals themselves, 
shearing will occur at the interface. 
Consequently the amount of metal 
removed from either surface will be 
very small. This occurs, for example, 
with a tin base alloy sliding on steel. 
Junctions of this relatively weak nature 
are usually formed when tough films 
of oxide, sulphide or chloride are 
present on one or both of the surfaces. 
Even though these films are only of 
molecular dimensions they may, pro- 
vided they are not broken up by 
deformation of the underlying metal, 
hinder the formation of strong metallic 
junctions. 

If the junction is stronger than one 
of the metals, shearing will occur 
mainly within the bulk of the weaker 
metal, fragments of which will be left 
adhering to the harder surface. Under 
these conditions the amount of material 
thus removed may be relatively large, 
even though the friction is similar in 
degree to that observed in other cases 
in which little wear occurs. That is 
to say, there is no definite quantitative 
relationship between friction and wear. 
This type of wear results in the gradual 
build-up of a film of the softer metal 
on the harder one, so that ultimately 
the sliding is characteristic of that 
obtained with two surfaces of the 
softer metal. Consequently, the fric- 
tion, surface damage, and wear are very 
high. 

Sliding action between similar metals 
is the third way in which wear may 
take place. In this case, the process of 
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deformation and welding usually work- 
hardens the surfaces and appreciably 
increases their shear strength. Con- 
sequently, shearing rarely occurs at the 
interface, but takes place within the 
bulk of the metals. For this reason, 
the surface damage of both sliding 
bodies is considerable. On the other 
hand, a few alloys work-soften; these 
generally have good wear resistant 
properties. 

The fourth type of wear is that which 
occurs when the junction is stronger 
than both of the metals. In this case 
most of the shearing will take place in 
the weaker metal, which will show the 
greater signs of wear. Nevertheless, it 
will also occur to some extent in the 
stronger one, in which the wear may 
still be appreciable. 


Suitability of materials 

From the explanation, just given, of 
the theory of wear it can be seen that 
hardness of the materials in contact is 
not the only criterion governing the 
rate of wear. Hardness is desirable for 
two reasons. In the first place, it tends 
to cause the shearing to take place at 
the welded face, since the mechanical 
strength of the material immediately 
below the welded surfaces is greater 
than would be the case with a softer 
material. To obtain this effect, it is only 
necessary for the hardness to extend 
to a depth of a few thousandths of an 
inch. Work hardening has a beneficial 
effect in increasing wear resistance. 
Secondly, if abrasives get between two 
hard surfaces, there is a greater chance 
of the particles being ground down to 
a harmless size than would be the case 
if the surfaces were soft. With 
unhardened surfaces, the particles may 
become permanently or temporarily 
embedded in one, and may then act as 
tools that cut grooves in, or score, the 
other surface. 

In many respects melting point is a 
more important criterion than hard- 
ness. For instance, two contacting 
metals whose melting points are iden- 
tical are likely to weld together at the 
asperities much more firmly than two 
with widely differing melting points. 
If their mechanical strengths are also 
equal, as is the case when the two 
surfaces are of the same material, then 
wear can be serious because of the 
work hardening effect on the surface. 

This is the reason why, for instance, 
chromium plated rings should not be 
used in chromium plated bores. It 
also explains why, unless the material 
used for cylinder bores is car-fully 
chosen so that its properties are suit- 
able with respect to those of the rings, 
the wear resistance may be poor. Cast 
irons containing ferrite in their struc- 
ture are particularly subject to welding 
or scuffing. On the other hand, the 
free graphite generally present in cast 
irons tends to inhibit welding so that 
a hardened and tempered ring may be 
used satisfactorily with a bore of 
similar material heat treated in the 
same way. 

A chromium plated top compression 
ring is all that is necessary, and indeed 
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all that is desirable. The lower rings 
should be of a suitable cast iron. When 
the relatively hard and highly polished 
chromium plated ring moves up and 
down the cylinder, it quickly burnishes 
over the asperities on the bore. This 
action is effected the more readily 
because the melting point of chromium 
is some 300 deg C higher than that of 
iron. The result of this burnishing 
action is that the bore beds to the ring 
instead of the ring to the bore. It is 
thought that the area of contact between 
the two is thus greatly increased, 
resulting in lower pressures on the 
asperities, lower temperatures, and 
therefore less welding and wear. 

Since the amount of wear of the 
chromium is negligible, the bore can 
only bed to one ring, and if more than 
one chromium plated ring is fitted the 
result can only be increased bore wear 
because, as each ring slides over the 
cylinder wall in turn, it tends to change 
the contour to suit its own profile which 
is inevitably slightly different from that 
of the ring which preceded it. In fact, 
it can be argued that taper faced, cast 
iron compression rings should be fitted 
below the chromium top ring, since 
they will bed easily to the cylinder 
while causing a minimum amount of 
change to the bore contour which must 
eventually bed to the top ring profile. 
That such a marked reduction of wear 
is obtained by fitting a chromium 
plated top ring, tends to prove that the 
top ring causes the greatest proportion 
of the total wear. This is explained by 
the fact that the gas pressure behind 
the ring during most of the firing 
stroke is much greater than that behind 
the lower ones. 


Lubrication 

The effectiveness of lubrication is 
dependent not only on the properties 
of the oil, but also on the nature of the 
surface. In order to understand this 
it is necessary to study the interaction 
between the oil and the surface. In 
all substances, the constituent mole- 
cules or atoms are held together by 
strong cohesional forces between them. 
In liquids, the cohesion is generally 
sufficient only to prevent an appre- 
ciable quantity of molecules escaping 
from the surface to form vapour, but 
considerable translation and _ rotary 
motions go on within the liquid. On 
the other hand, in solids the molecules 
are held much more rigidly. In the 
interior of the material this molecular 
attraction is balanced on all sides. 
However, at the surface exposed to air 
there is an attraction inwards and to 
each side, tut practically none out- 
wards. When oil is spread over the 
clean surface of a metal, the surface 
molecules of the metal and of the oil 
are powerfully attracted to one another. 

On a hone finished surface, some of 
the molecules of oil settle in to the 
valleys and crevices between the 
asperities and are held there by the 
attraction acting towards the centre of 
the metal and also on all sides. The 
attraction between these molecules and 
the main body of the oil film comes 
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only from one side. Therefore, 
although the main oil film may be 
wiped off, the metal cannot be wiped 
dry easily because some of the mole- 
cules are firmly held in the interstices. 

On the other hand, if the surface is 
burnished so that there are no inter- 
stices in which the oil molecules may 
be held, the attraction between the oil 
film and the metal is one of two plane 
surfaces together. Under these con- 
ditions the molecules of oil on the 
surface of the metal are subject to 
attraction from other oil molecules on 
all sides and towards the centre of the 
oil film. Since the oil, unlike the metal, 
is relatively free to flow, it tends to 
ferm pools and the spaces between the 
pools remain dry; in other words it 
does not wet the surface of the metal. 
Because of this tendency of the oil to 
leave dry patches on smooth surfaces, 
chromium plating, if used on cylinder 
bores, must be given a matt, or satin, 
finish. 

Under conditions of effective lubri- 
cation the piston rings and cylinder 
bore are separated by a film of oil some 
hundreds of molecules thick and all 
the valleys between the asperities are 
filled with molecules. Provided there 
are no abrasives large enough to span 
the film, mechanical wear cannot occur 
because there is solid contact 
between the rings and bore. 

However, under heavy load, the 
main film may be squeezed out from 
between the two surfaces. The con- 
dition of boundary lubrication thus 
obtained is still satisfactory since the 
oil molecules adsorbed in the inter- 
stices still remain, and their attraction 
to the surface is so great that they 
maintain a surface film even though it 
is of infinitesimal thickness. These oil 
molecules are sufficient to separate the 
surfaces. The coefficient of friction is 
usually a minimum at the transition 
point between boundary conditions and 
full lubrication. This is probably 
because the attraction between the 
molecules of adjacent layers in a thick 
oil film is greater than that obtained 
with the broken film of the boundary 
lubrication condition. 

In a paper entitled “ Cylinder Wear, 
Where and Why,” by S. W. Sparrow 
and T. A. Scherger in the S.A.E. 
Transactions, April 1936, an experi- 
ment is described in which the face 
of an oil control ring was filed away 
for a length of one inch on its circum- 
ference. It was then assembled to the 
piston with the filed away slot at the 
centre of the thrust face. The ring 
was pegged in its groove to prevent 
rotation. In addition, the compression 
rings were pegged in their grooves, and 
the cylinder wall was sand blasted to 
give an exceptionally rough finish and 
thus accelerate wear in the initial 
stages. A half tone illustration of the 
cylinder block, which was sectioned 
longitudinally after a one hour run at 
3,000 r.p.m. on full load, shows clearly 
where the wear has taken place. 
Unworn areas retained their frosted 
finish, while the worn ones became 
polished. 
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appreciably reduced the rate of wear after 
about 40,000 miles 


The interesting feature of this 
experiment is that it demonstrated the 
fact that where the oil control ring was 
ineffective because of the slot in its 
face, the frosted surface remained. 
This occurred despite the fact that the 
compression rings would undoubtedly 
exert a greater than normal radial 
pressure on this area because it would 
project beyond the level of the sur- 
rounding worn areas of the bore and 
form a high spot. 

Two conclusions may be drawn from 
this. Firstly, an  over-effective oil 
control ring may be the cause of bore 
wear, and secondly, if oil control 
requirements can be relaxed, the com- 
pression rings will ride over the oil film 
and the resulting full fluid lubrication 
conditions will eliminate practically all 
rubbing wear. This effect is probably 
the main cause of the reduced rate of 
wear experienced as the bore diameter 
increases in service, Fig. 3. 

Unfortunately, oil control cannot be 
relaxed as a design measure, since 
excessive oil consumption increases 
running costs and fouls sparking plugs. 
In addition, in many cases it is not 
necessary to increase the oil supply to 
the bores, because rubbing wear is not 
the critical factor. Corrosion might be 
reduced by furnishing better protection, 
in the form of extra oil, to the surfaces, 
but there is no evidence that such 
measures would have this effect in all 
engines. 

So far as lubrication is concerned, 
viscosity is another factor that in- 
fluences bore wear. When tempera- 
tures are high, the viscosity of the 
lubricant is reduced and the rings are 
more prone to break through the oil 
film and run under conditions of 
boundary lubrication. At these high 
temperatures, the more viscous oils 
should be used; for not only do they 
delay the break-through, but also when 
it does occur, boundary lubrication is 
effected more satisfactorily by the 
higher viscosity lubricants. 

On the other hand, when starting 
from cold, S.A.E. 20 grade oils will 
reach the top ring in half the time 
taken by S.A.E. 30 grade. Therefore, 
the bore wear in vehicles operating 
under conditions where frequent starts 
from cold are made, may be reduced 
by using the thinner oils. Nevertheless, 
there is a tendency for the more 
stringent oil control, necessary to 
prevent excessive oil consumption with 
oils of this type, to offset the advan- 
tages obtained from their low viscosity. 
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However, this tendency may be largely 
circumvented by using hardened and 
tempered oil control rings instead of 
the more usual as-cast ones. With 
hardened and tempered rings a sharp 
oil control edge is better maintained 
since scuffing is reduced as a result of 
the almost total elimination of free 
ferrite in the structure. 

It is often forgotten that oils suitable 
for use in Great Britain are not neces- 
sarily to be recommended for use in 
overseas territories. In this country, 
because extremes of temperature are 
infrequently experienced, and cars are 
not usually left standing in the open for 
long periods, the effect on bore wear 
of the viscosity of the oil used in 
engines subject to normal usage is not 
so marked as in countries with less 
temperate climates. 

In America climatic conditions are 
very different and cars are frequently 
parked in the open overnight. It 
appears that there, heavy oils are too 
viscous to reach the top ring quickly 
enough during cold conditions and the 
film strength of thin oils is not great 
enough to give effective lubrication at 
hot running temperatures. Tests have 
shown that lubricants having an inter- 
mediate viscosity rating are best for 
general use in that country. It must 
be emphasized that these remarks, as 
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Fig. 4. At low temperatures bore wear 
increases rapidly with load 


well as those relating to conditions in 
the British Isles, are mostly of a general 
nature and do not necessarily apply 
under all operating conditions. In 
addition, there are other properties of 
lubricants, besides viscosity, that may 
influence bore wear, but this subject is 
so complex that it could only be dealt 
with in a separate article. 
Experiments with upper cylinder 
lubricants have generally given dis- 
appointing results. This is not surpris- 
ing when consideration is given to the 
fact that the proportion of upper 
cylinder lubricant in the fuel is neces- 
sarily small. It is easy to estimate from 
the fuel consumption figures how 
much lubricant is introduced into each 
cylinder during the first five minutes 
after starting from cold. Even when 
making a most conservative allowance 
for the amount of lubricant passing 
straight out with the exhaust and for 
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the amount deposited on the cylinder 
head, the quanuty of lubricant that can 
reach the critical areas of the cylinder 
walls will be found to be minute. 

Nevertheless, a number of the pro- 
prietary upper cylinder lubricants are 
claimed to have other properties. For 
instance, some are of an alkaline nature 
to neutralize the acids formed during 
combustion. These acids certainly 
accelerate corrosion when they are 
deposited on the bores during cold 
running. Other proprietary brands 
contain colloidal graphite which is said 
to be deposited on the walls and to 
resist being washed off by any petrol 
introduced into the cylinder during an 
over-rich start from cold. 


Corrosion 

Petrol engines are particularly sub- 
ject to the effects of corrosion because 
of the tendency of unskilled drivers to 
start from cold on an over-rich mixture. 
Under these conditions neat petrol may 
be drawn into the cylinders and wash 
the protective film of oil off the bores. 
Diesel engines, on the other hand, are 
also liable to corrosion because of the 
impurities in some of the grades of 
fuel oil used. 

Sulphur is one of the most detri- 
mental impurities in diesel fuels since 
after combustion it forms SO, and SO, 
which combine with the water of 
combustion to give sulphurous and 
sulphuric acid. During the combustion 
of various fuels, other corrosive sub- 
stances developed in small quantities 
include carbonic acid, formic acid, 
acetic acid, nitric acid and, in leaded 
fuels, hydrobromic acid, and of course 
the water already mentioned. 

When the engine is at its normal 
running temperature these detrimental 
products of combustion remain 
vaporized and are discharged through 
the exhaust system without having any 
serious effect on the cylinder bores. 
However, the dew point of many of 
these vapours is high under the con- 
ditions of pressure in an _ engin: 
cylinder. In fact, to be safely above 
the dew point, the cylinder surface 
temperature should be raised above 
120 deg C. as quickly as possible after 
a cold start. This is because corrosive 
vapours tend to condense on surfaces 
which are at a lower temperature. The 
rate at which an engine may be warmed 
up is, of course, materially increased 
if a thermostat valve is incorporated in 
the cooling system. 

Experiments have shown that under 
cold running conditions most of the 
wear takes place at the top of the 
stroke. The reason why this is so may 
be deduced from an examination of 
what happens as the piston approaches 
and recedes from top dead centr>. Not 
only is the gas pressure behind the first 
compression ring high at the top of the 
power stroke, but also the thrust 
changes from one side of the cylinder 
to the other. These conditions lead to 
the oil film, which is in any case very 
thin at this level, being squeezed from 
between the ring and the bore, and 
metal to metal contact results. 
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The rubbing action of the ring as it 
descends then tears minute pieces of 
metal from the surface of the bore. 
This leaves the cylinder wall in this 
area not only denuded of its protective 
lubricant, but also with the surface 
bright and rendered chemically active 
by virtue of the fact that there is no 
protective film of oxide on it. On suc- 
cessive strokes the products of cor- 
rosion are swept off, and may act as 
abrasives, further increasing the 
amount of wear. Under cold starting 
conditions the rate of wear increases as 
the load is increased, Fig. 4. 

From this examination of the wear 
process, it can be seen that there are 
other measures besides rapid warming 
up that may be taken to alleviate the 
troubles. For instance, wear may be 
appreciably reduced by plating the 
bores with a corrosion-resistant mate- 
rial such as chromium. An additional 
advantage is obtained’ with _ this 
material: because of its hardness there 
is littke or no tendency for minute 
particles to be torn from it by the rings 
so that the bare metal is not exposed 
to the corrosive influences. The rings 
do not generally suffer much from 
corrosive wear, since they are ade- 
quately supplied with lubricant. 
Chromium plating does not completely 
protect the bores, because it must have 
a porous surface to retain the oil. 
Therefore, there may be a slight 
tendency for acids to pass through the 
pores and attack the underlying ferrous 
metal. 

Abrasion 

Abrasives may get into the engine in 
the following ways: 

1. Core sand, metal swarf and dust 
may get in during manufacture 
and may not completely 
removed by the subsequent clean- 
ing processes. 

. Valve grinding compound or 
cylinder honing residue may be 
introduced as a result of inade- 
quate cleaning after servicing. 

. Under operating conditions, dust 
may enter the crankcase through 
the ventilation system. 

. Dust may enter through the air 
intake of the induction system. 

. Abrasives are formed by the cor- 
rosion and wear processes already 
described. 

. Some fuels form abrasive ash 
during combustion, particularly at 
abnormally high temperatures. 

The greatest possible care is taken 
during manufacture to remove all 
abrasives, and the only other precau- 
tion that can be taken is to change the 
oil and flush out after the runningz-in 
period. Better control of servicing 
operations should eliminate trouble 
under the second heading of the list. 
With regard to the third, it may be said 
that the importance of fitting an air 
filter to the intake of a crankcase lubri- 
cation system is not always appreciated. 
Dust entering the crankcase is naturally 
picked up by the oil, and many con- 
sider that it causes much more 
damage to the engine than dust enter- 
ing through the air intake. 
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However, although much of the dust 
breathed in through the induction 
system is undoubtedly carried straight 
out again through the exhaust, it is 
probably more detrimental than that 
in the oil so far as cylinder wear alone 
is concerned. For this reason, air, 
filters are fitted to the air intakes of 
most modern vehicles. Most of the 
wear arising from dust entering 
through the induction system takes 
place at the top ring, net only on the 
part of the bore that it traverses, but 
also in the ring groove. By the time 
the abrasive material reaches the lower 
rings it generally has been so _pul- 
verized that it is relatively harmless. 
For, to do damage, the particles must 
be large enough to span the lubricating 
oil film, and this is thinnest at the top 
of the bore. 

The products of the corrosion and 
rubbing wear processes often form fine 
abrasives, but their action is one of 
mild lapping rather than of scoring. At 
high temperatures certain grades of 
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Fig. 6. Typical curves of temperature 

distribution over the length of a cylinder. 

The water temperature at the top was 90 
deg Cand at the bottom 77 deg C 


diesel oil tend to form an abrasive ash, 
and this may have damaging effects 
both on the bore and on the top ring 
and its groove. The hard carbon 
formed from burned lubricating oil on 
the top land also may have an abrasive 
effect. 

Heavy scoring may cause blow-by 
which, if it is severe, may tend to 
scour off the lubricating film, burn the 
metal surfaces, and generally increase 
the temperature of the adjacent areas. 
When engines are operated under very 
dusty conditions, the larger particles 
may bed in the piston skirts and cause 
a considerable amount of scoring of 
the bores both above and below the 
area swept by the rings. Abrasion may 
be reduced by chromium plating the 
bores, or by using austenitic iron 
liners; however, these measures 
increase costs. 
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Fig. 5. A marked increase of wear is 
experienced when detonation occurs 


Detonation, temperature effects 

and distortion 

Detonation has been shown to 
increase bore wear, Fig. 5, and it is 
possible that variations in the wear of 
different cylinders of the same engine 
may be due to the fact that detonation 
has been more severe in some than in 
others. The primary effect of detona- 
tion is to subject the cylinder walls 
to severe mechanical stresses and to 
increase the heat flow to them. This 
increased heat flow is due to the scour- 
ing away from the walls of the stagnant 
boundary layer of gas which otherwise 
would act as an insulator. In addition, 
the heat is developed in the cylinder 
much more quickly than under normal 
conditions of combustion, so there is 
more time during the stroke for 
transfer to take place. Cylinder wall 
vibrations set up by detonation may 
tend to cause wear. Wet liners held 
in position only by a flange at the top 
end would appear to be particularly 
liable to vibrate. 

The effect of high temperatures is 
to evaporate the lubricating oil film, or 
to burn it and form sludge and gum. 
The gum formation may in turn cause 
the rings to stick. Under these condi- 
tions extremley high pressures may 
occur locally at some points between 
the rings and the bores, and at other 
points excessive blow-by may be 
experienced. Both these conditions 
tend to raise the wall and piston tem- 
peratures even higher and _ cause 
increased wear. Another effect of high 
temperatures is the lowering of the 
viscosity of the oil, but this has been 
discussed already under the heading 
lubrication. It would appear that the 
optimum surface temperature of the 
liner at the point of maximum wear is 
about 140 deg C. A typical temperature 
distribution diagram is given in Fig. 6. 

Another temperature’ effect that 
sometimes causes scuffing and seizure 
may occur on starting from cold. If an 
aluminium piston gets warm at a much 
faster rate than the cylinder, the runn- 
ing clearance may be taken up, with 
disastrous results. This effect is, of 
course, more likely to cause trouble 
when aluminium alloys with a high 
coefficient of expansion are used for 
the pistons, but the running clearance 
specified is generally adequate for all 
conditions. 

Hot spots or uneven temperature 
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distribution is a more frequent cause 
of wear than general overheating. The 
effect of local overheating is to cause 
distortion, since the expansion at the 
hot spot is greater than that of its 
surroundings. ‘This may cause bores 
to go out of shape so that the rings 
no longer fit properly and blow-by 
occurs, or it may cause a local high spot 
where excessive wear and scuffing are 
likely to take place. Another common 
cause of distortion is badly designed 
cylinder head holding-down arrange- 
ments, or uneven tightening of the 
holding-down nuts or bolts. The fact 
that wear occurs in different places in 
different cylinders of the same engine 
and is not necessarily greatest on the 
thrust faces may often be accounted 
for by distortion. 

Symmetricality of design is essential 
to avoid distortion troubles. This is 
difficult in some designs, particularly 
in side valve engines. Severe changes 
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Fig. 7. The cylinder head holding down 
studs of the S-type Bedford are arranged to 
avoid distortion of the bore 


SEPTEMBER 1953 


in section should not be introduced, 
and the material should be arranged 
symmetrically around the cylinders. 
The holding-down stud arrangement 
should be such that the head is pulled 
down evenly, and the bosses into 
which the studs are screwed should be 
solidly attached to the block and 
preferably well clear of the cylinder 
walls. A good stud arrangement is that 
used in the S-type Bedfords in which 
long studs are employed, and they are 
screwed into bosses in the base of the 
cylinder block instead of into the joint 
face at the top, Fig. 7. Another 
important requirement is that the cool- 
ing flow be directed over the hottest 
parts where the most cooling is needed 
to maintain even temperature gradients 
throughout the structure. Stud bosses 
should not impede the flow or form 
pockets in which vapour may collect. 


(To be continued) 


RECHARGEABLE ALKALINE BATTERY 


An Interesting American Design 


from the United States of America 
concerning a new type of recharge- 
able alkaline electric storage battery 
which has been developed by The 

Alkaline Battery Corporation Inc., 520 

Fifth Avenue, New York, U.S.A. It is 

said to be of a completely new design 

and construction that differs radically 
from all other alkaline batteries as well 
as from the more commonly used acid 
lead type battery. 

The salient features of the battery 
may be summarized as follows: 

(1) There is no lead used in the con- 
struction of this battery. It is of 
ail steel construction with 25 times 
the structural strength of the lead 
type. 

In contrast to most batteries in 
common use there is no acid elec- 
trolyte used in the ABC alkaline 
battery. Instead it has a potash 
electrolyte which is actually a 
preservative of steel. 

Neither cadmium nor silver are 
used. It is strictly a nickel iron 
battery. This is important econ- 
omically as well as technically, 
since at present cadmium in the 
form used costs approximately 
2-40 dollars per Ib of powder, 
whereas iron powder used in the 
ABC battery costs approximately 
15 cents per lb. 

There are no fragile containers to 
crack or break. The conventional 
battery has a hard rubber or plastic 
container. A welded container is 
used for the ABC battery. 

As a laminated construction, placed 
under high hydraulic pressure 
during manufacture and so held 
for the life of the battery, is used, 
it is not possible for the active 
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materials to shed and drop to the 
bottom of the case. 

(6) As the plates are assembled in a 
stack under hydraulic pressure 
and positively locked by the end 
plates and locking rings, there is no 
possibility that they should buckle, 
with a consequent destruction 
from the short circuits. 

This battery has a very low internal 
resistance. This is important when 
it is considered that the battery 
may be normally charged in one 
hour without excessive rise in 
temperature and without any 
possibility of damage to the 
battery itself. 

It is impossible to damage the 
ABC battery by under or over- 
charging. In addition the battery 
can stand idle for indefinite periods 
of time and still hold its charge. 


Test results 


Compounds of iron and nickel are 
used for the active materials of the 
ABC battery and caustic potash is used 
as the electrolyte. The structural and 
current carrying parts are made from 
nickel-plated steel. At normal rate the 
average charge voltage is 1-58 per cell; 
the average discharge voltage is 1-30 
per cell. 

One battery made in 1946 was first 
given a five years’ laboratory acceler- 
ated test and was then put into an 
automobile and has been in continuous 
service for five years. It has been 
given sufficient deliberate abuse to 
have destroyed several conventional 
batteries. For example, it has been 
allowed to run dry, without there being 
any noticeable effect on performance. 
It has been discharged completely ard 
deliberately overcharged. This battery 


is still in daily service and is more than 
90 per cent effective. 

In a further test 10 cells were cycled 
on full charge at normal rate followed 
by full discharge at 10 times normal 
rate. After 1,000 cycles their five hour 
rate capacity was only 8-7 per cent 
below rating. 

Another group of 10 cells was given 
an accelerated life test under the fol- 
lowing conditions:— 

5 seconds discharge at 30 amps. 

34 minutes idle. 

6 min 25 sec charge at 10 amps. 
This cycle was intended to simulate 
actual service in an automobile. The 
test ran for 24 hours a day and was 
interrupted every 500 cycles to allow 
capacity tests to be made. After 
127,000 cycles the average capacity had 
fallen off 20 per cent, at which stage 
the test was discontinued. Without 
reference to the time element, this 
amount of work is estimated to equal a 
service life of 25 years in an auto- 
mobile. 

A 75 A.H. ABC cell has an internal 
resistance of 0-0020hm when fully 
charged and discharging at a five hour 
rate. The internal resistance shows 
little increase as discharge progresses. 
This is shown by the fact that a 6-5 volt 
65 A.H. ABC battery will yield over 90 
per cent of its total capacity above 3-5 
volt at a discharge rate of 300 amps. 
In comparison, a new 6-0 volt lead 
battery of 100 A.H. capacity gave only 
52 per cent of its total capacity on the 
same test. 

It is claimed that the ABC battery is 
simpler and cheaper than any other 
type of alkaline battery. For example, 
an Edison alkaline battery cell has a 
total of 820 parts whereas the ABC 
cell has only 200 parts. 
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INDUCTION HEATING 


Some Recent Automobile Applications 


development, high frequency 
induction heating has now 
reached the stage of being recognized 
by production engineers in the same 
light as other machine tools. It is no 
longer viewed with misgivings but its 
relative advantages are carefully 
assessed, and weighed from all aspects 
against other methods. The fact that 
there is now a thriving industry pro- 
ducing this type of equipment indjcates 
that fer many applications the process 
does have definite economic advantages. 
The process has been applied suc- 
cessfully to a number of applications in 
the automobile industry involving 
soldering, brazing and hardening oper- 
ations; in the following notes some of 
these are detailed to give automobile 
engineers some idea of the scope of the 
process. Naturally, times and methods 
of handling vary with the physical 
dimensions of the pieces to be treated 
but the examples given will indicate 
the order of production times and the 
principles utilized in handling the 
components. It should be borne in 
mind that with higher powers it is 
generally possible to obtain more rapid 
production times. It is not possible to 
give details of every possible applica- 
tion on a modern motor car, but it is 
hoped that the information given will 
enable automobile engineers to con- 
sider the possible application of induc- 
tion heating to their own particular 
products. 


Wee a decade of commercial 


Push rods 


The push rods used in many auto- 
mobile engines employing overhead 
valves generally consist of a steel rod 
or tube terminating in a ball at one end 
and a spherical socket at the other. The 
surfaces subjected to wear are the 
extreme ends where the rod comes into 
contact with the tappet and with the 
rocker adjusting screw. To resist wear 
it is desirable that the extremities of 
the push rods should be hardened and 
this operation has been successfully 
carried out by induction heating. 

The power’ required naturally 
depends upon the dimensions of the 
push rod being treated, but as an 
example the case of a push rod 8} in 
long and having a stem diameter of 
jin enlarged to a jin sphere and cup 
can be quoted. This push rod had the 
two ends hardened simultaneously in 
12sec on 24 kW equipment. The rods 
were handled on an automatic fixture 
that fed them to the work coils which 
were arranged on hinges to enable 
them to be brought into the correct 
relationship with the work after it had 
been fed to the heating position. 

In another case the manufacturer 


D. Warburton Brown, A.M.I.Mech.E. 


requested that the hardness in the cup 
end of the push rod should conform 
to the pattern indicated in Fig. 1. The 
reason for leaving the extreme edges of 
the cup in an unhardened state was 
that it had been found that owing to 
the thin section of the metal at this 
point breakages occurred in_ transit 
when the complete cup was hardened. 
These rods were treated in 5 sec on a 
15 kW generator. In this case a single 
turn plate coil was used and quenching 
was carried out with the push rod in 
situ as indicated in Fig. 1. 

A further application of induction 
heating to push rods can be found in 
the case of a manufacturer of heavy 
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C. quenching water. 


A. push rod. work coil. 
E. hardened area. 


D. edge left soft. 
Fig. 1. Arrangements for hardening push 


rods 


goods vehicles who designed push rods 
in the form of a high tensile steel tube 
with hardened ball and spherical socket 
soldered to the ends. 

In the original method the end com- 
ponents were first copper plated all 
over and a hole drilled in the barrel 
of each to permit them to be dipped 
in a bath of molten solder for tinning. 
The end fittings were then pressed over 
the tube and re-heated by gas torch 
while solder was applied to fill the 
joints. These joints were quite efficient, 
being capable of withstanding loads of 
approximately 2 tons, but a separate 
operation to remove surplus solder was 
necessary. A further difficulty with 
the original method of using a gas torch 
was that care had to be taken not to 
let down the hardness of the end 
fittings. 


With a 4kW induction heater the 
same operation was carried out using 
solder paint in conjunction with a ring 
of solder wire and it was possible to 
delete the copper plating operation and 
the drilling of the end pieces. The time 
taken for these joints was in the order 
of 5 sec for each end and tests indicated 
that the strength of the joints had been 
increased to nearly 3 tons/in*. A simple 
rotary fixture with foot control indexing 
was used so that one assembly could 
be lowered at a time into the heating 
coil which consisted of 4) turns of 
‘s in copper tubing. 


Tappet screw; 

Associated with the valve gear on 
automobile engines is the small 
spherically headed adjusting screw 
which provides the means of adjusting 
tappet clearances. These screws have 
a spherical end that has to be hardened 
to resist wear due to rubbing in the 
sockets of the push rods. The harden- 
ing of the ball end has been satisfac- 
torily carried out by induction heating 
with a work coil in the form of a cap 
fitting over the spherical screw. This 
type of coil is sometimes referred to 
as beehive coil. 

As the physical dimension of the 
screw is only small, it is not necessary 
to use high powers and_ successful 
results have been obtained from equip- 
ments with outputs varying from 2} to 
6kW, and production times have been 
obtained in the region of 3 to 7 sec per 
piece, depending upon the size of the 
screws and the power used. Hardness 
figures in the region of Rockwell C.60 
are obtainable with oil quenching steels 
without any sign of surface or internal 
cracking of the metal. 

Fig. 2 illustrates a very simple 
handling gear for dealing with the 
hardening operation on a_ production 
basis. Briefly the equipment consists of 
a rotating turntable with suitable locat- 
ing blocks arranged around the peri- 
phery. This turntable is mounted on a 
foot-operated hydraulic ram which 
enables the components to be brought 
into correct relationship with the work 
coil and quench ring. Suitable provi- 
sion is made for ejecting the finished 
pieces. 


Rocker shafts 

The shaft on which the rockers are 
mounted in overhead valve engines is 
generally made from steel tube or bar 
in 4 in to } in diameter range. It is now 
fairly common practice to surface 
harden these shafts at those points 
where they are subjected to the rubbing 
action of the rocker issue. Generally 
this localized surface hardening opera- 
tion can be satisfactorily carried out 
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the tip of the valve 
and this hardening 
operation has been 
carried out with 
complete — success 
using induction 
heating equipment 


with a power out- 
put of 6kW. 


875" 


On rockers made 
from straight 
carbon steel with a 
0-45 to 0-55 per 
cent carbon content 
the pads have been 
satisfactorily hard- 
ened to Rockwell 
C.56 to 58 in 
approximately 13 
sec. For this pur- 
\ pose a plate type 

coil measuring 
by by 
14s.w.g. and hav- 
ing a in centre 
hole has been found 
satisfactory. Details 
of this coil are 


ood 


0.2425 

shown in Fig. 4 
J ; cates a simple 
method of handling 
rockers on a pro- 
A. locating block. D. work. G. hydraulic ram duction basis. The 
B. work coil E. ejector pin. H. hydraulic cylinder. exact depth of the 

C. quench ring. F. ejector cam. J. details of ejector block. ‘ 
Fig.2. S hardened zone will 
ig. ° et-up or nar ening tappet screws natura l l y be a 


by means of induction heating, and 
using an En9 material which is a 
straight carbon steel having a carbon 
content of 0-55 per cent. Surface hard- 
nesses in the region of Rockwell C.60 
can be obtained and an average case 
depth of 0-040 in is obtainable. 

In practice it is found more satisfac- 
tory to treat the hardening of these 
shafts on a progressive basis, that is the 
shaft is traversed through a single turn 
work coil and an adjacent water quench 
ring as shown in Fig. 3. The shaft is 
usually made to rotate during the 
traversing period. When the hardness 
is only required at local points, it is 
an easy matter to arrange for the power 
to be switched on and off at the appro- 
priate points, this being a_ purely 
mechanical problem. Naturally the 
speed at which the hardening opera- 
tion can be carried out will depend 
upon the diameter of the shaft and the 
graph given in Fig. 3 will enable the 
production time for any shaft to be 
estimated. The graph is based on test 
results using a 15 kW heater operating 
at a frequency of 500 kilocycles and the 
results plotted for an average case 
depth of 0-040 in. With a 15 kW equip- 
ment the practical maximum diameter 
of shaft is 1-5in. To take an example, 
if it is required to case harden a shaft 
jin diameter and 12in long, the time 
required, as can be read from the graph, 
is 34 sec per inch or a total of 42 sec. 


Rocker pads 
The working face of the rockers in 
overhead engines has to be hardened 
in order to withstand rubbing action of 


matter for indi- 
vidual requirements, but it can be 
varied by adjusting the amount of 
power applied to the pads. In the case 
referred to above, the hardened zone 
varied from 0-16in to 0-21 in. 


Vaive stems 

As mentioned in the foregoing 
section, the rocker pads _ operate 
directly on the top of the valve stems 
and if wear is to be avoided it is desir- 
able that the ends of the valve stems 
should also be hardened. The depth of 
hardness will vary from one_ valve 
manufacturer to another, but this again 
can be controlled when using induc- 
tion heating. 

Although fairly elaborate jigging 
arrangements have been made in some 
instances, the arrangement shown in 
Fig. 5 has proved to be entirely 
satisfactory. In this arrangement, the 
work coil consists of a three turn 
solenoid, the centre turn of which is 
slightly smaller than the two outer 
turns. The valves are placed in the 
“V” blocks which position them in 
the correct relationship to the centre 
line of the work coil and which also 
act as stops to ensure that the correct 
length of valve stem enters the coil. 
The operator places two valves in the 
“V” blocks and judging the tempera- 
ture by eye removes them and imme- 
diately places them in a quench bath 
arranged at a convenient position 
underneath the heating coil. He then 
picks up two new valves and repeats 
the process. 

In the above arrangement the power 
can be left on continuously as the 
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heating time for valves having a stem 
diameter of 0-3125 in is in the region of 
3sec with a 6kW equipment. This 
time is increased to Ssec if a 2} kW 
heater is used. 


Valve forging 

An interesting application of induc- 
tion heating is to be found in the pro- 
duction of the forging for automobile 
valves. The normal procedure in the 
matter of valves of this type is to take 
a length of bar metal, resistance heat 
one end and upset it by applying 
pressure to the heat zone and this has 
the effect of shaping the bar metal into 
a roughly hemispherical form. Whilst 
still hot, the upset bar is passed to a 
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A. rocker shafc. B. work coil. C. quench ring. 
Fig. 3. Progressive hardening on rocker 


shaft 


drop hammer and forged into the con- 
ventional tulip shape using suitable 
dies. 

In order to obtain a perfect grain 
flow in forging, the temperature at 
which the forging operation is carried 
out is fairly critical and in some cases 
it has been thought desirable to intro- 
duce a separate heating operation 
between the upsetting and the forging. 
This intermediate heating operation 
can be satisfactorily carried out by 
induction heating, the method being to 
cool the bars after the upsetting oper- 


A. plate coil. B. brazed-on cooling tube. 
C. stop bar. D. spring loaded locating plunger. 
E. rocker. F. mounting shaft. 


Fig. 4. Set-up for hardening rocker pads 
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ation and then introduce them into the 
coil of a high frequency generator for 
a given period of time so that the tem- 
perature of the valves when they are 
placed in the forging die is in the 
region of 1200 deg C. Tests carried out 
on valves in the upset stage indicate 
that the desired temperature can be 
obtained on a valve with a 1% in stem 
upset to | in diameter jn approximately 
3-5 sec using a 15 kW induction heater. 

Fig. 6 illustrates a simple method of 
handling valves on a production basis. 
It will be seen that the handling equip- 
ment consists of a dished turntable in 
which a series of slots are cut around 
the outer edge. The upset valves are 
hand loaded into these slots as indi- 
cated and the serrations on the base 
plate cause the valve to rotate. When 
the top table is in position a suitable 
type of tunnel coil is arranged adjacent 
to the table so that the valves are at 
the correct temperature when they 
leave the coil and at this point the base 
is cut away and the valves fall off into 
a shoot leading to the forging press. 


Brazing pipe unions 

In the construction of automobile 
engines, it is usual to encounter a 
number of unions which have to be 
brazed on to oil or fuel pipes. The 
brazing of such unions can be carried 
out successfully and economically by 
induction heaters of low power output. 
Fig. 7 shows a typical arrangement for 
this operation. 

With a 2} kW equipment the braz- 
ing of a brass union to a }in copper 
tube can be accomplished in 17 sec. If 
a 6kW heater is used this time can 
be reduced to 13 sec and in both cases 
the time required for brazing can be 
further reduced by utilizing an external 
boosting condenser in conjunction 
with the induction heater. It is usual 
for the solder in the form of wire to 
be made into a ring of suitable dimen- 
sions and placed inside the union 
prior to the insertion of the pipe and 
with a work coil similar in construction 
to the one shown, it is possible to 
obtain an even flow of solder over the 
entire joint faces. 

Although many concerns — using 
induction heating for this type of 
application on a production basis do 
not utilize any handling fixtures, it is 
possible to employ simple locating jigs 
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A. valve. B. ejection slot. C. driving shaft. 
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D. base, 
Fig. 6. Arrangement for re-heating valves prior to forging to be 
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to ensure that the 
union and pipe are 
held correct 
relationship to the 
work coil (see Fig. 
8). In some cases, 
for example in the 
assembly of oil 
gallery tubes for 
lubricating 
the main bearings 
of an engine, it is 
not possible to use 
a simple solenoid 
type coil owing to 
the fact that the 
projections on the 
various unions 
prevent the work 
from being with- 
drawn the 
coil. In such cases 
it is possible to 
utilize hinged coils which allow this 
type of work to be successfully carried 
out. 


A. valves. 


Sump drain plugs 

Modern motor car engines produced 
on mass production lines generally 
employ a steel pressing for the engine 
oil sump. 

In order to enable the oil to be 
drained from the sump with the engine 
in position a screwed plug is generally 
provided at the lowest point of the 
sump. To secure this plug in a thin 
steel pressing, a screwed boss must be 
provided. This boss usually takes the 
form of a screwed steel or brass ring 
which is brazed on to the pressing. 
Excellent results have been obtained 
using a 2} kW heater to carry out the 
brazing operation referred to above. 

In the case under review, however, 
a steel boss was brazed to the pressing 
using a silver solder with a 630-640 deg 
C melting range, and a tensile strength 
of 28-5 tons/in*. The time necessary to 
produce a satisfactory joint on a pro- 
duction basis was 20sec. A fairly 
elaborate brazing fixture was utilized. 
It is illustrated in Fig. 10 from which 
it will be seen that the fixture consists 
of a two station turntable which is 
provided with locating blocks for the 
sumps. 

The sequence of operations is as 
follows: The operator loads a sump on 
to the fixture with the drain plug boss 
and silver solder 
ring in position, he 
applies flux and 

operates a _ push 
LS button which 

rotates the table 
= through 180 deg. 
— This brings the 
drain plug imme- 
diately underneath 
the work coil and 
the whole table is 
then automatically 
elevated by means 
of pneumatic 
cylinder, thus 
bringing the. parts 
heated into 


E. moving plate. 


B. three-turn solenoid coil. 
Fig. 5. Arrangement for hardening valves 


C. quench tank, D. vee blocks. 


the correct relationship with the 
heating coil. 

Whilst the work is being heated, the 
Operator mounts a new sump on to the 
second locating fixture and at the end 
of the heating cycle, the turntable is 
automatically lowered and is indexed 
by the operator by means of a press 


button. The sequence is then repeated. 


Suspension arms 

Many independent suspension units 
utilize some form of  wish-bone 
between the chassis and the wheel and 
in recent years it has become common 
practice for these wish-bones to be 
made from steel pressings. At the 
extremities of the wish-bones it is 
usual to provide bearings on which the 
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copper tube 


Fig. 7. Arrangement for brazing pipe unions 


wish-bones can rotate and it has been 
found possible to braze the bearing 
carrying cross tubes into the main 
pressings by means of high frequency 
induction heating. 

If reference is made to Fig. 9, some 
indication can be gained of the method 
by which the induction process is 
applied to applications of this type. 
Internal work coils are used which 
enable two solder joints to be made 
simultaneously. In Fig. 10 these two 
joints are marked (XX) and (YY) 
respectively. The handling gear is so 
designed that it is possible for the 
operator to reverse the complete 
assembly in order to complete all joints 
and in the example under review the 
complete brazing time for the 8 joints 
was 60sec with a heater having an 
output of 6kW. 
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Fig. 8. Delapena induction heating equipment with simple hand-loaded fixture for brazing 
automobile oil pipes 


To deal with this application on a 
production basis a two station fixture 
was used and the work was loaded by 
hand. As in the previous example, the 
work is raised and lowered in relation 
to the coil by means of pneumatic 
mechanism. The assemblies are passed 
to the operator of the brazing fixture 
with the bushes already pressed into 
position so that he has ample time to 
press the solder rings round the tubes, 
apply flux and mount the assembly on 
to the fixture whilst the heating is 
being carried out. 


Steering tube assemblies 

In manufacture of heavy motor 
vehicles, the steering column tubes are 
frequently fabricated from steel tubes 
and castings, the tubes being brazed 
into position. The brazing operation 
referred to above can be successfully 
carried out using induction heating. 

The usual method consists of insert- 
ing several rings of silver solder wire 
into the tube, applying flux liberally 
and then fitting the tube into the cast- 
ing. The assembly is placed inside a 
heating coil and the solder flows over 
the joint faces by capillary action. It is 
of interest to note that the production 
time required, using a simple multi- 
turn solenoid coil in conjunction with 
a 15kW heater, is in the region of 
2} min. 


Windscreen wiper shafts 
The driving shafts for windscreen 
wiper motors are typical of the 
numerous small steel components used 


in the automobile accessories and in 
common with many other such parts, 
these have to be hardened. For one 
application the shafts were turned from 
6 in diameter carbon steel suitable for 
direct water hardening. At one end of 
tie shaft teeth were cut to take the 
drive from the motor. It was necessary 
to harden the whole shaft with the 
exception of the teeth to a hardness of 
Rockwell C.64-65. To carry out this 
operation on a production basis, a 
2} kW induction heater of the valve 
oscillator type was used and the time 
required to heat the shafts to quench 
temperature was 5 sec. 

A hopper type handling gear was 
used. The shafts are fed into the 
hopper and a feed slide carries one 
shaft at a time into the delivery chute 
which is so designed that the shafts 
are tipped into correct position before 
arriving at a platform at the bottom 
of the chute. The platform is connected 
to a solenoid and when it is withdrawn, 
it allows the shaft to fall from the chute 
into the heating coil. 

Underneath the heating coil a second 
platform is arranged which is also con- 
trolled by solenoids and when with- 
drawn this in its turn allows the heated 
shaft to fall into a quench ring and 
then through another sliding platform 
into a cooling bath to complete the 
quenching operation. In this _parti- 
cular case the high frequency power 
was kept in operation continuously, the 
feeding of the shafts and the operation 
of the various platforms being simul- 
taneously to maintain a steady produc- 
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tion based on Ssec required to heat 
the shafts. 


Fuel injectors 

In construction of fuel injectors used 
on compression ignition engines a 
hardened and ground steel face on the 
injector body abuts the face nozzle 
proper. This face on the injector body 
has to be hardened and it has been 
common practice to carburize locally 
and harden it by separate operation. In 
this method, however, the screwed 
thread adjacent to the face is hardened 
at the same time. 

Induction heating was first intro- 
duced into this sphere with a view to 
annealing the screwed threads after 
they had become hardened as described 
above. In this manner it was possible 
to utilize the localized heating effects 
of induction heating and still leave the 
joint face hard. For this operation a 
simple solenoid coil was used to sur- 
round the threaded portion of the body. 
Further investigations indicated that 
with a pancake type of coil the face 
only could be hardened, but eventually 
the pancake coil was replaced by a 
plate coil. 

Using a heater of 15kW output it 
was found possible to harden the joint 
faces of the injector bodies to Rockwell 
C.58-62 in 7-8sec and to achieve a 
case depth of 0-027 in. It was found 
that by increasing the heating time to 
8sec the depth of case increased to 
0-036 in. In both cases the depth of the 
hardness layer was even over the entire 
surface area. 

If heating were applied for only 
5-6 sec, the case depth achieved was not 


To applicator — 


Fig. 9. Work coil details for brazing 
suspension arms. The steel bushes A are 
brazed in at X and Y 
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sufficient and those heated for 10sec 
developed cracks during the quenching 
operation. Quenching was carried out 
by means of a quench pipe so designed 
as to direct water through the hole in 
the split coil. For handling the 
injectors on a production basis a simple 
turntable type of fixture was used in 
which a locating device held one 
injector body in the correct relation- 
ship to the work coil. During the heat- 
ing cycle other injectors are hand 
loaded on to the turntable by the 
operator. 


Radiator construction 

A particularly successful application 
of high frequency heating is to be 
found in the soldering of automobile 
radiators and some indication of the 
suitability of the equipment for this 
purpose will be gained when it is 
realized that the majority of manufac- 
turers of these components now utilize 
induction heating. 

When considering the possible 
application of this form of heating to 
radiator construction, it is generally 
necessary in the first place to examine 
the design of the radiator in order to 
determine whether the joints are suit- 
able for the use of high frequency 
heating. In some cases it may be 
necessary to introduce modifications to 
the form of joints, but it has been 
found that such an action is well 
justified in view of the very substantial 
savings both in production and material 
costs which are obtainable. 

In general it should be realized that 
when utilizing high frequency induc- 
tion heating the solder is applied in the 
form of rings of solder wire placed 
adjacent to the joint faces prior to the 
application of heat. Because of this it 
is always desirable to provide a ledge 
or pocket to support the solder ring 
and typical examples of such joints are 
shown in Fig, 11. 

A further point to be borne in mind 
when examining the design of radiators 
with a view to the utilization of 
induction heating is the method to be 
employed to bring the work coil 
adjacent to the joint; for example, 


(d) 


a. type of joint suitable for filler tube. 


b. details of joint for soldering top and bottom tanks 
for radiator core. 


Fig. 11. 


Radiator joints 
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some designs in- 
corporate outlet 
tubes from the top 
or bottom tanks 
which are curved to 
such an extent that 
it is not possible to 
bring the work coil 
in the correct rela- 


tionship the 
joint faces. 

It must be 
stressed that the 


process is not suit- 
able for soldering 
the radiator tubes 
into the top plate 
of the core block, 
but all other joints 
such as the secur- 
ing of the top and 
bottom tanks to the 
core, the soldering 
of inlet and outlet 
tubes and_ the 
soldering of filler 
caps, etc, are 
generally ideally 
suited to the 
process. 

One of the major 
advantages of the 
process, apart from 
very appreciable 
savings in produc- 
tion time, is that 
by utilizing pre- 
formed solder 
rings very  con- 
siderable savings in 
solder consump- 
tion are made 
possible and in 
practice these sav- 
ings may amount 
to as much as 50-60 per cent compared 
with other conventional types of solder- 
ing. With the extremely high price of 
solder, it will be appreciated that the 
above economies are very significant. 

It is not possible to give exact details 
of the work coils used, as these will 
vary with each individual design of 
radiator, but it is of interest to note 
that in the case of the large joints 
around the top and bottom tanks a 
simple fixture carrying a hinged work 
coil can be employed. It will be seen 
from the illustrations given in Fig. 11 
that a general recommendation is given 
that the distance between the tank joint 
and the radiator core should be jin 
and the reason for this is that in some 
cases where this dimension is smaller, 
there is a danger of the solder in the 
core assembly becoming melted under 
the action of the work coil. If it is not 
practicable to maintain these recom- 
mended dimensions, a possible solution 
lies in the use of a higher melting point 
solder on the core as compared with 
the solder used for the tank joint. 

With regard to production times, 
these again will vary very considerably 
from one type of design to another, 
but it is significant that in the case of 
a certain type of radiator the time 
required for soldering the complete 
radiator assembly was reduced from 


aon 


Fig. 10. Delapena equipment with -semi-automatic hand-loaded 
brazing fixture for engine sumps 


lhr 20min to 3min using a 6kW 
equipment. For larger radiators it may 
be advisable to use induction heating 


equipments with somewhat larger 
power outputs. 
Shock absorber bodies 


An example may be given of the 
methods for brazing automobile shock 
absorber bodies of the telescopic type. 
These bodies are manufactured from 
steel tube into which are fitted end 
caps to which are secured the fasten- 
ing bosses. It has been found possible 
to braze the end caps into the tubes 
and also to braze the securing boss to 
the end cap by means of high 
frequency induction heating. 

Fig. 12 illustrates diagrammatically 
the method employed. The various 
parts of the assembly are prepared in 
the following manner: The inside of 
the tube is treated with flux and a 
single ring of 18 s.w.g. silver solder is 
pushed into the mouth of the tube. Flux 
is then applied to the end cap which is 
pushed into the tube until it is in its 
correct position. The steel boss is next 
treated with flux and is placed in the 
groove provided in the end cap, a ring 
of 18s.w.g. silver solder having first 
been located around the boss. The form 
of the silver solder ring is important. 
If the ring is not a good fit around the 
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groove, it is not possible to make a 
good joint. 

The assembly prepared as described 
above is then placed in a suitable fix- 
ture made in such a manner that the 
work to be brazed is held in the correct 
relationship to a work coil consisting 
of 4 turns of 1% in copper tube, the 
top turn of which encompasses the 
retaining boss of the shock absorber. 
With this arrangement it is possible to 
braze the 2 joints simultaneously and 
using a 6kW heater a_ satisfactory 
result can be obtained in 25 sec. It is, 
of course, possible to reduce this time 
if a more powerful generator is utilized. 


Shackle pins 

The shackle pins used on the suspen- 
sion units of automobiles have been 
successfully case-hardened using the 
induction heating method and using a 
15kW heater in conjunction with an 
output transformer and a single turn 
work coil, a 0-050in case has been 
successfully produced on pins 0-625 in 
in diameter. The pins were hardened 
progressively by passing through the 
work coil and were quenched imme- 
diately afterwards by a suitable quench 
ring assembly. In order to carry out 
this hardening operation, a_ fixture 
similar to that shown diagrammatically 
in Fig. 13 was used and the following 
brief description may be of interest. 

The shackle pins are fed from a 
hopper which automatically positions 
the pins for feeding into a safety box 
which is provided with a simple device 
which ensures that should a pin be fed 
into the box the wrong way round, the 
heater is automatically switched off 
and the mechanism of the handling 
gear stopped. The method of opera- 
tion of this device can clearly be seen 
from Fig. 13. After leaving the safety 
box, the shackle pins pass through a 
guide which positions them in the 
correct relationship with the work coil. 
Heating of the pins occurs and quench- 
ing is provided by means of a suitably 
designed quench ring situated imme- 
diately underneath the work coil. After 
being quenched, the pins pass through 
a second guide block which, like the 
first, is provided with a ceramic liner. 

Underneath the second guide block 
there is a large cam and the end of the 
shackle pins rest on the cam face as 


1425 dia 


A. three-turn coil, two turns form pancake and the third embraces the cover plate 
B. two-turn solenoid coil 


Fig. 14. Soldering thermostat bellows assembly 
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B. form of solder ring for bush 
C. work coil details 


Brazed shock absorber bodies 


A. brazed joints 
Fig. 12. 


shown in the illustration. As the cam 
rotates, the shackle pins fall at a pre- 
determined rate which determines the 
depth of case obtained. Suitable 
switching arrangements for the high 
frequency power are provided to coin- 
cide with the passing of the threaded 
and tapered portions of the pins pass- 
ing the work coil. 

In order to prevent the danger of 
jamming, a clamping block is provided 
which ensures that only one pin at a 
time can be fed to the ejecting face of 
the cam which delivers the treated pin 
toa suitable delivery chute. The clamp- 
inj, block is operated by means of a 
secondary cam secured to the driving 
shaft of the main cam. The arrange- 
ment is such that two spring loaded 
jaws prevent the shackle pin in the 
clamping block from being released 
until the top face of the cam _ has 
passed underneath the shackle pin in 
the lower guide block. This type of 

handling fixture 
can, of course, be 
used for other 
cylindrical com- 
ponents which 
have to be case 
hardened. 


Brazing oil seals 

In the construc- 
tion of automobiles 
oil seals of the 
bellows type are 
sometimes 
employed. These 
seals consist of a 
copper, brass. or 
stainless. steel 
bellows element to 
the ends of which 
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are brazed brass or mild steel rings. 
Until fairly recently it was common 
practice to carry out this brazing oper- 
ation by means of a gas/air flame, but 
more recently the operation has been 
successfully accomplished using low 
powered induction heaters. 

The table given on the following 
page indicates the comparative times 
for brazing different types of oil seals 
using gas in one case and a 24 kW 
induction heater in the other case. 

An examination of the figures given 
in the table reveals that very substan- 
tial savings in production time can be 
effected by the use of high frequency 
induction equipment and in addition to 


. shackle pin fed from hopper 
. work coil 
. quench ring 
. guide block with ceramic liner 
cam 
camshafe 
. plunger to operate generator switch 
. Clamping bloc! 
Set-up for progressive hardening 
on shackle pins 


this, it has been found possible in 
practice to utilize female labour instead 
of skilled male labour with correspond- 
ing reductions in wage costs. 


Soldering thermostat bodies 
A common type of thermostat which 
is used on automobile and similar cool- 
ing systems consists of a flexible metal 
bellows. Volumetric changes in the air 
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inside the bellows brought about by 
changes in the temperature of the 
cooling water in the system cause the 
bellows to expand or contract and this 
movement is used to control by-pass 
valves, shutters or other means of con- 
trolling the temperature of the cooling 
system. 

For incorporation in thermostat 
assemblies of the type described, it is 
necessary to close the bellows assembly 
at each end and this is done by means 
of soldering on end caps which may 
be either steel or brass. Generally the 
bellows are made from brass having a 
thickness of 0-005in to 0-010in 
although the end caps may be of 
heavier gauge material and the solder- 
ing of the end caps provides an 
excellent application for low powered 
induction heaters. 

It will be appreciated that individual 
designs of thermostat assemblies will 
vary considerably in detail but the 
majority of the soldering work encoun- 
tered is well within the capabilities of 
induction heating. As in all soldering 
work, cleanliness is of primary import- 
ance and should be borne in mind 
during the preparation of the work. A 
typical example of this type of assembly 
is shown in Fig. 14. In this case the 
two soldering operations were accom- 


AUTOMOBILE 
ENGINEER 


Time 
Gas RF 


Item Detail 


1 Brass Bellows 
4}” OD x44” ID 20 min 57 sec 


2 Stainless steel 
bellows 14” OD 


x }#" ID 16 min 16sec 


3 Brass Bellows 


1k”ODx}”ID_ 15 min_ 17sec 


plished with a 2} kW heater. The joints 
cannot be soldered simultaneously 
owing to the gravity effect on the 
solder on the uppermost joint. 

In the case under review two solder 
rings were located in the end cap 
which had previously been fluxed with 
Baker’s Fluid. It may be that some 
manufacturers will insist on the use of 
non-corrosive flux, but this need not 
constitute a difficulty. The solder rings 
were prepared from normal 60:40 
solder wire of 18s.w.g. (0-048 in) 
section. 

For both joints a simple locating 
fixture was employed. This consisted 
of a suitable locating block to hold the 
work in its correct relationship to the 


work coil. The blocks are made from 
any suitable heat resisting material. 
Means are provided to subject the 
joint to a low pressure to ensure that 
the joint faces are in contact when the 
solder becomes fluid. The times of 9 
and 14sec for the two joints are 
representative for this type of work 
although naturally different assemblies 
may fall outside these figures. Any work 
involving similar soldering work may 
be considered to be an_ excellent 
application of high frequency induction 
heating. 

In the foregoing sections of this 
article it has only been possible to deal 
with a few representative cases of 
typical applications of high frequency 
induction heating in the field of auto- 
mobile production. It is hoped, how- 
ever, that the cases which have been 
quoted will enable a general apprecia- 
tion to be obtained of the scope of the 
smaller type of equipment. 

There is no doubt that there are 
many components in a modern motor 
car which can satisfactorily be treated 
by this process and in view of the 
very considerable savings both in time 
and material which can be effected, 
production engineers should keep this 
process in mind when planning the 
production of their products. 


IN a paper entitled “Corrosion of 
Automobile Bodies” by F. L. LaQue, 


S.A.E. Preprint, March 3-5, 1953, 
corrosion in automobile bodies is con- 
sidered with reference to the corrosive 
medium, the metal that is corroded, 
and the design features which help to 
combat corrosion. Automobile bodies 
are adversely affected by the effects of 
the atmosphere and of materials 
thrown up from the roads. The cor- 
rosive attack is influenced by atmos- 
pheric humidity and amount of rainfall, 
and by particles of dust, ashes and 
soot. On iron and steel, the adverse 
effects of the atmosphere can vary 
enormously in severity with the 
locality; it is generally more severe in 
heavily industrialized areas and coastal 
areas. The pH of rain water can be 
as low as 4, and the dilute acid solutions 
present in both rain and dew may 
cause high rates of corrosion. Heavy 
rainfall and high humidity seem to be 


BODY CORROSION 


less injurious than fog and heavy dew. 
For treating icy roads, salt is prefer- 
able to cinders, especially if inhibitors 
are added to the salt. Where salt is 
used, valuable precautionary measures 
are the frequent washing of cars to 
remove adherent salt which is hygro- 
scopic, and ensuring that cars not in 
use are kept in a dry place. 

Steels for car bodies are not prim- 
arily selected for their corrosion 
resistance. A low copper content, of 
under 0-05 per cent, associated with a 
relatively high sulphur content, gives 
particularly poor resistance. Appro- 
priate amounts of alloying elements 
such as phosphorus, chromium and 
nickel can considerably improve the 
resistance to atmospheric corrosion. 
A phosphate treatment of the metal 
before painting gives further improve- 
ment. Most corrosion of automobile 


bodies begins at the inner surfaces to 
which 


adequate protective coatings 


T°? assist production engineers in 
keeping abreast of modern develop- 
ments in cutting carbides, demonstra- 


tions with Ardoloy tools will be 
carried out at the Edgwick Works, 
Coventry, of Alfred Herbert, Ltd., 
from the 14th September for a period 
of at least two weeks. The aim of the 


exhibition is to demonstrate the dur- 
ability and cutting qualities of Ardoloy 
All kinds 


tools on modern machines. 


ARDOLOY TOOLS 


of Ardoloy tools will be in use, and 
the machines will be set-up for actual 
production work. 

Standard lathe tools will be used for 
single and miulti-cutting operations 
from light finishing cuts to extremely 
heavy cuts absorbing some 50 h.p. 
Polytip tools will also be shown in 
action to demonstrate the remarkable 
increase in output between regrinds 
that can be obtained in comparison 


should be applied. 

Body design should be such as to 
ensure that water cannot collect in 
pools inside. Water may get in the 
body as a result of rain entering around 
windows, moisture condensing at night 
from air drawn into confined spaces 
by day, or liquid thrown up from wet 
roads into cavities in the body. 
Arrangements should be made so that 
all surfaces may drain readily and dry 
quickly. Collected water is readily 
removed by providing outlet holes 
where necessary; surfaces may also 
be inclined so that water will drain 
down to the holes. The quick drying 
of steel surfaces may not be so easy; 
in motor coaches, controlled heating 
and ventilation are the solution. For 


the drying of under-bodies of cars, an 
arrangement is suggested for conveying 
air heated by the engine to these 
critical parts. M.I.R.A. Abstract No. 
6275. 


with lathe tools. In some applications 
the increase has been truly remarkable. 

Chipstream turning and parting-off 
tools will be set up on machines for 
high production bar work. The Chip- 
stream boxtool is well known for its 
ability to produce at high speed a 
constant diameter with a good finish. 
Microbore tools will also be shown on 
precision boring, turning, facing and 
chamfering operations. 
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ized forge section has recently 
been brought into operation by 
The Chrysler Corporation for the 
production of press-forged crankshafts. 
In comparison with the methods 
previously used, the new plant has 
made it possible to produce forgings 
two to three times as quickly. The 
outstanding feature of the plant is the 
very wide use made of automatic 
mechanical handling devices. 

An elaborate system of electrical, 
mechanical and hydraulic devices, time 
controlled or actuated by various trips 
or photoelectric cells, maintains the 
flow of materials. Nearly eleven miies 
of electric wiring is used in the system 
for the various elements that handle 
and move materials; and for operating 
the forging furnace, the main and 
supplementary furnaces, the _heat- 
treatment furnaces and the numerous 
blowers. 

Three items of equipment are of 
particular interest. First is a giant, 
6,000 ton, high-speed mechanical 
forging press, which is capab!e of more 
than 35 strokes a minute. The second 
is a rotary, doughnut type, billet heat- 
ing furnace, which is loaded and un- 
loaded automatically. Thirdly, there 
are the automatic hardening and 
tempering furnaces. 

A new building, 462ft long and 
150 ft wide houses the new press forge 
shop. It is of a type of steel and 
masonry construction that provides the 
maximum natural light. In addition, 
there is an advanced type of forced 
ventilation that not only ventilates the 


REMARKABLY mechan- 


Fig. 2. Billet passing through reducing rolls 
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A Highly Mechanized American Plant 
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Fig.1. Automatic withdrawal mechanism on billet heating furnace 


whole building but also provides indi- 
vidual, adjustable forced air outlets at 
each working station. For moving 
equipment about the plant there is a 
56-ton overhead crane arranged to 
traverse the whole length. 

Briefly, the continuous press forging 
sequence is: Steel billets, stored in a 
yard outside the 
plant, are lifted by 
a magnetic crane 
into a rack in the 


plant wall. These 
billets, 4-4}in 
square, are then 


pushed by a 
hydraulically actu- 
ated pusher - rod 
into a_pre-heating 
furnace. This fur- 
nace is used prin- 
cipally during cold 
weather to heat the 
billets to as much 
as 400deg F to 
avoid any danger 
that cracks will be 
caused during the 
subsequent shear- 
ing process. 

When the billet 
leaves the pre-heat- 
ing furnace, it falls 
on to a conveyor 
which moves it into 
a No. shear, 
which is automatic- 
ally set in operation 


when the billet contacts a trip. The 
shear cuts the billets into pieces that 
range in weight from 106 to 125 |b, 
dependent upon the type of crankshaft 
into which they are to be forged. 

From the shear the billet is trans- 
ferred by mechanical conveyor to a 
rotary furnace. When the billet reaches 
the appropriate position, a hydraulic- 
ally-operated, jaw-type mechanism 
picks up the billet and moves it into 
the furnace. The loader carries the 
billet into the furnace and then lowers 
it gently to the furnace floor. This 
eliminates the wear on the furnace floor 
that cannot be avoided when loading is 
effected by pushing the billet into the 
furnace. The loading mechanism can 
be pre-set to handle billets at rates up 
to 300 per hour. This furnace is gas 
started and oil-fired, with burners play- 
ing from both sides towards the billets. 
The temperature is automatically main- 
tained at 2250-2300 deg F. 

Each loading action of the rotary 
furnace is followed by a movement of 
the furnace floor sufficient to provide 
space for the next load. This process is 
continuous and the heating cycle takes 
approximately one hour. The unloading 
operation, which is carried out adjacent 
to the loading station, is performed by 
a mechanism similar to that used for 
loading, but operating in reverse. The 
unloading device is shown in Fig. 1. 
The complete sequence of feeding, 
loading, movement of the furnace floor 
and unloading is electrically synchron- 
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ized and hydraulically and mechanically 
actuated. 

As the heated billet is taken from the 
furnace it is placed on a gravity roller 
conveyor down which it slides to a 
turntable rotating through 90 deg. From 
the turntable the billet is mechanically 
conveyed through a four-jet water de- 
scaler that operates at between 1500 
and 2000 1b/in® water pressure. From 
the de-scaler the billet is conveyed to a 
No 10 reducer which, by rolling, distri- 
butes the material of the billet into the 
positions needed for forging. A billet 
passing through the rolls is shown in 
Fig. 2. The rolls are automatically set 
in operation when the billet contacts a 
trip. 

For the actual press forging operation, 
which is next in the sequence, it is 


Fig. 4. Removing surplus metal at the trimming press 
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Fig. 3. Press forging section 


necessary to turn the billet end-over- 
end through 180 deg to bring it into 
position for the press. A_ turn-over 
device is installed immediately behind 
the reducer rolls. When the billet 
leaves the rolls it causes a_photo- 
electric ceil to actuate an air-driven 
piston that turns the billet over to the 
desired position. ‘The work is then 
conveyed mechanically to the press 
section shown in Fig. 3. This illustra- 
tion shows the forging press A, the 
trimmer B, the upsetter C and a mono- 
rail conveyor D. 

Two-impression dies are used for 
press forging, and only one strike is 
required on each die. From the forging 
press the shaft is conveyed to an 
adjacent trimming press and excess 
metal is trimmed off. After it has been 


Fig. 5. Twisting press for V.8 crankshafts 


struck, the forging is pneumatically 
ejected from the trimmer. The 
trimmed-off material is placed on a 
slide, see Fig. 4, leading to a hole in 
the shop floor. The scrap falls on to 
an automatic conveyor beneath the 
floor to be conveyed to the scrap pile. 

Three more machines complete the 
actual press forging plant. First there 
is a four-inch upsetter for forging the 
flange to a degree of accuracy that will 
greatly minimize the amount. of 
machining that will be required sub- 
sequently, The next machine in the 
sequence js an hydraulically-operated 
twister, see Fig. 5, which is used only 
for V.8 crankshafts. These shafts have 
to be twisted to bring the crankpin 
bearings into proper alignment. Six- 
cylinder engine crankshafts are in 
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proper alignment when they leave the 
forging press. Finally, the forging goes 
to a re-strike press for straightening. 
The work is conveyed from one press 
to another in this sequence suspended 
from a trolley on an overhead monorail. 

After the straightening process the 
shaft is placed on a rack from which it 
is picked up by an_ intermittently 
operated overhead conveyor on which 
it moves through an air cooling zone to 
the hardening furnace. As the shafts 
approach the hardening furnace, they 
are manually transferred to carriers by 
means of a pneumatic hoist. The 
carriers operate from a_ monorail 
handling system. Each one accommo- 
dates four crankshaft forgings sus- 
pended vertically. An air hoist elevator 
moves the loaded carriers either to a 
storage bank or to a supply station 
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Fig. 6. The hardening and tempering furnaces 


where they are put into position to 
move into the furnace in groups of 
two. ‘The hardening and tempering 
furnaces are shown in Fig. 6. 

Carriers enter the hardening furnace 
at intervals of just over three minutes. 
The furnace temperature is 1550 deg F, 
and the work passes through the 
furnace in 100 minutes. On emerging 
from the furnace the carriers are auto- 
matically lowered to immerse the forg- 
ings in a tank of water held at 90 deg 
F. To ensure uniform hardness the 
quenching water is agitated. The 
quench takes 70 seconds. At the end 
of this period an elevator raises the 
carriers from the tank and back to the 
monorail for transfer to a gas-fired 
tempering furnace. Once again, 
carriers in pairs enter the tempering 
furnace at intervals of just over three 


Atv type of spectrograph is men- 
tioned in The Engineers’ Digest of 
June 1953. Since the accuracy of this 
spectrograph is greater than that of 
earlier types, it should prove a useful 
instrument both in research and in 
industrial practice. It is claimed that 
because of the combination of a prism 
and an echelle, the instrument makes 
possible quick routine analyses of pro- 
portions of less than one part in a 
million. Hitherto the trend has been to 
make spectrographs larger and larger 


NEW TYPE SPECTROGRAPH 


to obtain maximum utilization of 
prisms and diffraction gratings. Space 
limitation, however, makes it difficult 
further to increase the size of spectro- 
graphs and now the echelle offers an 
alternative solution to the problem. 
As used in the new instrument, an 
echelle is an inch thick, optically flat 
glass plate, 3in by Sin, in which 
grooves have been ground accurately 
and spaced to give a distribution of 
200 to the inch. Like a prism or a 
diffraction grating, it disperses light 
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minutes. Passage through the temper- 
ing furnace is carried out in 120 
minutes. Tempering is effected at 
1125deg F. As the work leaves the 
tempering furnace it is lowered into a 
tank of water to be cooled, is raised 
and returned to a monorail for transfer 
to a shot blasting cabinet for a 
thorough cleaning. 

After the shot blasting the forgings 
are transferred by air hoist to a con- 
veyor on which they pass to a centring 
machine. The centring operation is set 
up and carried out to constant dynamic 
balance checks. A subsequent align- 
ment procedure straightens the forging 
to static balance on live centres. The 
shaft is then checked dimensionally and 
inspected for hardness and possible 
defects before it is shipped to the 
machining section. 


into a spectrum so that the composition 
of the light-emitting source can be 
studied in detail. The dispersive power 
of an echelle, however, can be ten or 
more times that of a diffraction grating, 
and its resolving power or ability to 
show the separation of spectral lines is 
doubled or trebled. In the new instru- 
ment, the echelle is used in conjunction 
with a prism. The prism spreads out 
the spectrum horizontally the 


spectrographic plate, while the echelle 
spreads it out vertically. 
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AUTOMATIC SHELL MOULDING 


An Interesting New Machine 


ECAUSE of its many 
for a wide 

range of applications, 
the shell moulding process is 
arousing keen interest 
throughout the engineering 
industry. A_ recent and 
important development for 
use in conjunction with the 
process is the Autoclino 
automatic shell moulding 
machine shown in_ the 
accompanying _ illustrations. 
This machine was designed 
by A. Wansborough Jones, 
M.I.Chem.E., M.I.Mech.E., 
in association with Shaw 
Processes Ltd. It is manu- 
factured by Clino Foundry 
Supplies Ltd., 25, Clyde 
Vale, Dartmouth Road, 
Forest Hill, London, S.E.23. 
It is designed to be suitable 
for both quantity production 
and for batch production in 
a jobbing foundry. In each 
case the moulds can be 
produced rapidly and 
economically. 

A pattern area 28 in x 
16in and pattern depths 
up to 10in can be accom- 
modated. The machine 
cycle, which is initiated by 
push button control, is com- 
pletely automatic and non-repeating. 
Compressed air is employed to supply 
power for all the several machine 
movements. It can be taken from the 
shop air-line at a pressure of 100 lb/in? 
or from a built-in compressor. An air 
receiver is built into the machine to 
serve as a reservoir to even out any 
fluctuations that may occur in the 
supply pressure. An air filter and a 
lubricator protect the system and 
ensure smooth valve operation. 

The pattern plate is mounted on a 


Autoclino shell moulding machine with covers removed 


framework that is carried in substantial 
trunnion bearings. A gear quadrant is 
fitted to one trunnion member to 
engage with a rack which is directly 
connected to an air cylinder so that 
movement of the piston is transmitted 
to the rack and the pattern frame is 
caused to turn in its bearings. The 
pattern plate incorporates two spring- 
loaded ejector springs. A_ pyro- 
meter is fitted in contact with 
the underside of the pattern plate. 
The pattern temperature is recorded 


Dump box and patterns in the investment position 


on a dial on the machine. 

A dump box is mounted 
beneath the pattern plate. It 
has an opening 28 in x 14in 
and will take slightly more 
than 150lb of sand/resin 
mixture. In the “at rest” 
position the box is tilted for- 
ward at an angle of 45 deg to 
facilitate loading with fresh 
sand/resin mixture and for 
visual inspection of the con- 
tents. Where contact is made 
with the hot pattern plate a 
silicone rubber gasket is 
fitted in a recess in the upper 
edge of the box. 

Infra-red heating elements 
are used for heating during 
the investment cycle and for 
curing the mould. They are 
mounted in a hood which, at 
the correct instant is auto- 
catically pivoted forward to 
come to rest over the pattern. 
The duration of these heat- 
ing periods can be accurately 
controlled to predetermined 
settings. 

The operation of the 
machine is simple. After a 
preliminary run to determine 
the correct length for each of 
the various time cycles, the 
timing devices are set to 
reproduce the master cycle. Conse- 
quently the whole operation is correctly 
timed and will be accurately repeated 
indefinitely. 

A master time switch controls the 
operation to give a fixed and unvarying 
duration for each motion. There are 
also four independent time switches 
which can be hand set to any given 
period in the range. Each of these takes 
over from the master switch during its 
own part of the operation cycle. The 
timing devices actuate solenoid operated 
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air valves which control the air 
supply to the cylinders operating the 
machine. 
The general sequence of operation 
is: — 
(1) The pattern plate, which is mounted 
on two dowelled studs and secured 
by two hexagon nuts, is loaded. 


(2) The heating hood swings over the 
pattern plate and applies infra-red 
heat for the predetermined period. 


(3) The heating hood swings back and 
the pattern plate is reversed. 


(4) The dump box rises to meet the 
pattern plate. 
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(5) The dump box and the pattern 
plate are turned completely over to 
allow the sand/resin mixture to 
invest the pattern. After a_ set 
period, this movement is reversed 
to allow any surplus mixture to fall 
back into the box, which is then 
lowered away from the plate. The 
pattern and its investment is then 
turned over to the original position 
and the heater hood swings over 
the invested pattern for the curing 
cycle. After a set time the hood 
returns to its stand. 

(6) The dump box is lifted up to the 
ejector plate which then engages 
the ejector pins to raise the shell 
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mould about 2 in and holds it clear 
of the plate for the pre-set time to 
allew the operator to remove the 
shell. The dump box is_ then 
lowered and the machine is ready 
for the initiation of another cycle. 
The time for a complete cycle varies 
with different pattern plates according 
to the thickness of mould required. 
Naturally, a thick mould requires a 
longer curing time than a thin one, but 
an average cycle time may be taken as 
from 2} to 3 minutes. In such a cycle 
the actual operational time would not 
be more than 30. seconds, the 
remainder of the cycle being taken up 
by the investment and curing times. 


LTHOUGH all aluminium alloys 
do not gain in strength or hardness 
by heat-treatment there are many that 
owe their industrial importance to the 
mechanical properties that can be deve- 
loped by the correct heat-treatment. 
The heat-treatable alloys are divided 
into two main groups: (a) those that 
harden spontaneously after initial high 
temperature treatment (known as 
solution heat-treatment), and (b) those 
that can be hardened still further by a 
second heat-treatment at a lower tem- 
perature (called precipitation heat-treat- 
ment or artificial ageing). Those in 
category (a) are known as single heat- 
treatment (natural ageing) alloys and 
those in category (b) as double heat- 
treatment (artificial ageing) alloys. 
Generally, reference to the “heat- 
treatment” of aluminium alloys implies 
solution treatment with or without 
artificial ageing, but annealing is 
another thermal treatment that is in 
common use. It is employed for soften- 
ing and improving the ductility of both 
work hardened and heat-treated alloys. 


Solution heat-treatment 


The temperature range for the solu- 
tion treatment of a commercial alloy 
depends upon the alloy composition 
and it is important that the ranges 
recommended by the manufacturer of 
the material should be followed. If too 
low a temperature is employed, in- 
complete solution will result and 
maximum mechanical properties will 
not be developed, while too high a tem- 
perature will produce melting of certain 
constituents, which may cause cracking 
of the metal and serious impairment of 
its mechanical properties. The permis- 
sible temperature range of solution heat- 
treatment for a given alloy is usually 
not more than 10 deg C. 

In solution heat-treatment it is the 
general practice to heat to slightly above 
the theoretical point of complete solu- 
tion, but great care must be taken not 
to heat too high above this temperature. 


ALUMINIUM ALLOYS 


Notes on Heat-treatment Equipment 


Because strict control is essential for 
efficient solution treatment, special 
equipment is necessary. The exact 
requirements depend upon the nature 
of the work that is to be treated. Two 
main types of furnaces are used: air 
furnaces in which heated air is circu- 
lated round the load; and salt baths, 
containing molten salts in which the 
load is immersed, Both types may be 
heated by electricity, gas, oil or solid 
fuel. 


Air furnaces 

Air furnaces are the more generally 
used for heat-treating aluminium. 
Whatever the heating medium, the 
furnace should be of a design that 
ensures rapid, efficient and uniform 
transfer of heat to all parts of the load. 
Therefore forced air circulation pro- 
duced by an arrangement of fans and 
baffles is usually necessary. No matter 
what the source, the heat provided 
must be sufficient to bring the load 
rapidly up to the temperature of the 
furnace, which should be maintained 
within Sdeg C of the approved 
temperature. 

Electrically heated furnaces are 
usually preferred because of ease and 
accuracy of temperature control, their 
greater uniformity of temperature and 
the purity of the atmosphere in contact 
with the load. Gas or oil-fired furnaces 
are generally of more intricate design 
since they must be of the muffle or heat- 
exchanger type in which the products 
of combustion do not enter the heating 
chamber where they might cause 
blistering of the load. 

Air furnaces are of three main types, 
each specially suitable for the solution 
treatment of a particular commodity. 
A furnace for the treatment of sheet 
consists of a _ horizontal chamber, 
usually rectangular in cross section, 
with forced air circulation. A quench 
tank is situated in front of the furnace, 
and rapid withdrawal quenching mech- 
anism is provided, This type of hori- 
zontal furnace is often used for extruded 


sections and sometimes for castings and 
forgings. 

It is sometimes more convenient to 
carry out solution treatment of castings 
and forgings in a pit-type furnace. This 
is cylindrical and sunk into the ground. 
The components are loaded into suit- 
able cages and lowered into the furnace. 
The quench tank is situated in a pit 
alongside the furnace. Vertical type 
furnaces are suitable for large batches 
of tubes and long thin extruded 
sections. The cylindrical heating 
chamber is supported vertically above 
ground level; under it is a track with 
a pit below. The load is suspended from 
a “spider” which is lowered on to a 
carriage on the track and drawn under 
the furnace. It is then hoisted up into 
the body of the furnace and a cylindrical 
quench tank, into which the load may 
be directly lowered, is hauled under- 
neath the furnace. 


Salt baths 

A salt bath is essentially a container 
in which salt baths are maintained in 
a molten condition at the desired tem- 
perature. It therefore comprises a tank 
with some means of heating, together 
with instruments for indicating and 
recording the temperature, and, usually, 
apparatus for automatic control. 

There are several means of heating 
—electric immersion heaters, external 
electric heaters, external gas or oil firing 
and radiant tube—all of which are in 
general use. Of these, the electric 
immersion heaters generally 
preferred. 

Generally air furnaces are more con- 
venient than salt baths for the solution 
treatment of wrought aluminium alloys 
and are used for a greater variety of 
commodities. Yet salt baths have con- 
siderable advantages, the chief being 
the higher rate of heat transfer from 
the heating medium to the load. These 
notes are based on a booklet, Heat 
Treatment of Aluminium Alloys, issued 
by Northern Aluminium Company 
Ltd., Banbury, Oxfordshire. 
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COLD ROLL FORMING 


Recent American Developments 


OLD roll forming is a 

process whereby a flat 

strip of metal passes 
through a series of rolls 
arranged in tandem and is 
progressively formed into the 
ultimate desired shape. The 
metal requires no heating or 
heat-treatment before, during, 
or after forming. The number 
of rolls depends upon the 
intricacy of the shape. The 
versatility of cold roll forming 
is well suited to high speed 
production, and its products 
are used in such widely 
situated industries as facing. 
cappings for aircraft and 
motor cars, furniture, struc- 
tural fittings, etc. They have 
been a boon to the designer 
who wishes to achieve 
improved appearance and 
added strength. 

Before the cold roll forming 
operation there is a sequence 
consisting of hot rolling, gang 
slitting to the desired width 
and recoiling for convenient 
feeding into cold roll forming 
machines at high speed. 
Although the primary func- 
tion is to produce cold formed sections 
the machines are adaptable and can be 
fitted with attachments for levelling, 
trimming, spot or seam welding, cutting 
to length, notching, perforating, 
embossing, curv- 
ing, coiling and 
ring forming. 
When. it is 
realized that a 
machine _operat- 
ing at 100 feet 
per minute can 
produce 30,000 ft 
a day with only 
an operator and a 
labourer, it is ob- 
vious that cold 
roll forming is 
designed for low 
cost production. 
The rolls can be 
changed in about 
3 or 4 hours and 
this delay is 
quickly _neutral- 
ized by the pro- 
duction speeds. 
Hot and cold 
rolled carbon 
steels, bronze, 
aluminium, brass 
and copper are all 
susceptible 
of cold forming. 

Among _ the 


Frank Spicer 


Yoder mill for cold forming curved sections 


foremost cold forming machines in the 
world are those made by the Yoder 
Company of America. The machines 
are of two types, inboard and out- 
board; the latter machine has _ its 


Inboard type of Yoder cold forming mill 


spindles supported at one side 
and overhung; the inboard 
type has the spindles sup- 
ported at both ends. It is with 
this type that the author is 
familiar and will therefore 
discuss. 

All roll stand assemblies are 
standardized and are inter- 
changeable, and top 
spindles are driven through a 
toggle gearing arrangement 
which keeps the gears in full 
mesh over a wide range of 
spindle adjustments, reducing 
wear and tear to a minimum. 
The gears required for driv- 
ing the main rolls can be 
either of equal or unequal 
gear ratio. When sections hav- 
ing deep profiles are being 
formed, the upper rolls have 
a larger pitch or driving 
diameter than the lower rolls, 
with a corresponding decrease 
in the revolutions per minute, 
in order that the peripheral 
speeds of both upper and 
lower rolls shall be the same. 

It is advisable to use a 
lubricant for all roll forming 
operations, this not only 
lessens the wear on the rolls but also 
helps to prevent roll pick-up which 
marks the sections. One method of 
lubrication is to use two felt rolls con- 
stantly fed with a light oil, one con- 
tinually covering 
the top and one 
the bottom as the 
strip passes 
through. 

Usually the 
machine is fitted 
with variable 
speed motor, 
although it is 
generally pre- 
ferred to operate 
the machine at a 
constant speed, 
since too much 
variation leads to 
complications in 
setting-up, parti- 
cularly where a 
flying shear cut- 
off is in operation. 
The size of the 
machine is depen- 
dent upon the 
type of section to 
be formed and the 
roll stands can 
vary from 2 to 16 
sets. The width 
of the strip is 
likewise controlled 
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since it is obvious that a machine will 
have a minimum and a maximum width 
that can be accommodated. 


Cold forming 

Many cold roll formed shapes may 
easily be curved or formed into com- 
plete rings or spirals and then cut to 
length. Curving is accomplished in a 
die with a curved run-out table. For 
ring-forming purposes a number of 
ingenious arrangements have to be 
fabricated on the job; among such 
shapes are head lamp rings, cycle rims, 
etc. 

It is possible to insert strips of wood, 
fabric, rubber, wire or tube in a roll 
formed channel or box shape, or to 
combine two pieces of metal, one laid 
over the other, forming them into one 
piece, the edges of the lighter strip 
being folded in around the edges of the 
other to hold them together. This, of 
course, opens up possibilities of using 
a thinner section of an expensive rust- 
less steel and backing it up with a 
cheaper, but strong material. As an 
example, very thin material of 0-004 in 
to 0-006 in thickness of stainless steel 
may be rolled face to face with a strip 
of heavier gauge low cost steel to form 
almost any shape. 

Printing and embossing rolls may 
also be incorporated. If the strip is 
to be embossed over its entire width, it 
is done on the flat strip and usually in 
the first pair of rolls. If only a part of 


AUTOMOBILE 
ENGINEER 


the strip width has to be embossed over 
a fairly flat area it may also be done on 
the first roll pass, but if the pattern is 
to be deeply embossed the embossing 
rolls should be placed last, to avoid 
flattening by the forming pressure. 

To avoid stopping the machine when 
one coil of strip has been used up and 
another coil has to be inserted, a simple 
looping mechanism, a butt welder and 
other equipment can be incorporated 
so that the lead end of a new coil can 
be welded to the tail end of the preced- 
ing one. While the two ends are being 
joined there is enough footage in the 
loop to permit continual feeding of the 
machine, and by the time the jointing 
operation is complete the loop has been 
taken up and fed into the machine. The 
ends can also be manually welded, but 
this, of course, slows down the produc- 
tion rate. 

Even with a 16 roll machine, only 
the number strictly necessary to pro- 
duce any given section are used. As the 
strip passes through the machine, each 
pair of rolls produces a partial change 
in the cross section, consequently the 
number of rolls necessary will depend 
upon the intricacy of the section and 
the kind of material to be formed. The 
complete equipment for a machine will 
not only include the rolls, but also the 
spacers for positioning the rolls on the 
spindles, straightening device, idler 
rolls and shears for trimming the strip 
as it enters the machine. 
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The bar type guides are designed to 
keep the strip in proper alignment as 
it is fed into the first pair of forming 
rolls, and to keep the strip free from 
any vertical or horizontal deflection. In 
all cases whether using coil or cut-to- 
length stock, the feed table is fitted 
with these guide bars. Idler rolls are 
so called because, unlike the main rolls, 
they are not power driven. They do, 
however, take part in the forming pro- 
cess, supplementing that done by the 
main rolls. These idler rolls differ 
from the main rolls in that they operate 
on a vertical axis and are adjustable 
mainly on the horizontal plane—just 
the opposite of the main rolls. 

A straightener is always attached to 
the exit end of the machine, close to 
the last roll pass. It is designed to 
prevent the finished section from turn- 
ing and twisting. However this 
straightening device should never be 
used to rectify inaccuracies in roll set- 
up and alignment. Shearing of the 
strip into lengths is done by a flying 
shear. As section leaves the 
machine it passes through a die of the 
same profile, mounted on a movable 
table. The shape progresses along the 
run-out table until the front end comes 
into contact with a trigger, which 
brings the cutter down on the section 
in the die. The die table during the 
cutting operation moves forward with 
the section until it is completely 
severed. 


RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Industrial Brazing 


By H. R. Brooker and E. V. Beatson, 
B.Sc,. A.M.LE.E. 

London: ILirFE AND Sons Ltp., for 
Welding and Metal Fabrication, 
Dorset House, Stamford Street, 
London, S.E.1. D8vo. 344 pp. Price 
35s. Od. 

This is the first full-length, authoritative 
study of the brazing process as applied to 
metal fabrication. It covers in considerable 
detail all modern brazing methods. That 
is, torch furnace, high frequency, induc- 
tion, resistance, salt bath and dip methods 
are all described. Full consideration is 
also given to the special techniques 
necessary for work on aluminium, stain- 
less steels, beryllium copper, cemented 
carbides and vacuum tube construction. 
In addition, a general introduction to the 
processes and the equipment employed is 
followed by a review of brazing materials. 
There is also a most complete summation 
of the known factors that govern joint 
design. The problem of selecting the 
most appropriate brazing process for 
different types of work is discussed, and 
there are sections on testing and inspec- 
tion. A selected bibliography enhances 
the value of this book. 

This work will be of value both to those 
engaged in the actual industrial applica- 
tion of brazing processes and to those 
concerned with the design of brazed 
assemblies. More than 200 photographs 
and diagrams are used to illustrate various 


phases of the several processes, and a 
great amount of reference material is 
provided in both the text and the 32 
tables. 


The High-Speed Internal- 
Combustion Engine 


By Sir Harry R. Ricardo, LL.D., F.R.S. 

Glasgow: BLACKIE AND Son Ltp., 17, 
Stanhope Street, Glasgow, C.4. Fourth 
Edition. 1953. 6} x9}. 420 pp. Price 
40s. 

The author of this book needs no 
introduction, for he is one of the best 
known and most experienced authorities 
on internal combustion engines. That he 
has a thoroughly practical outlook on the 
subject is reflected in almost every one 
of the 420 pages and 19 chapters of the 
work. He has aimed most successfully 
at bridging the gap between the scientist 
and the practical engineer. In this respect 
the book is most valuable, for the 
scientist is well versed in the natural 
laws but is generally hazy as to the 
capacity of the ironmongery at his dis- 
posal, whereas the practical engineer, 
who is often uncertain of, and even over- 
awed by, the natural laws, is well versed 


in the other aspects of the problem. 


Technical books often tend to be heavy 
reading, but this is certainly not the case 
with “The High-Speed Internal-Com- 
bustion Engine,” which, to engineers, is 
undoubtedly most interesting and easy to 


read, Possibly the book will be attractive 
to many because it contains practically no 
mathematics, but its value both as inter- 
esting reading matter and as a work of 
reference certainly arises from the fact 
that it records the author’s experience 
during almost a lifetime of work on the 
subject, and that he has aired his own 
views instead of confining himself to 
factual detail. 

It will be remembered that the first 
edition was published in 1923, the second 
in 1931 and the third in 1941. However, 
the fourth edition is not just a revision of 
the earlier ones; on the contrary, the 
author has made an entirely fresh start 
and rewritten it completely. He has not, 
as he did in the previous editions, dealt 
at great length with fuel and combustion 
for this is a book intended for the 
engineer and not for the petroleum tech- 
nologist. Rather has he concentrated on 
those aspects of the internal combustion 
engine that have not been given much 
prominence in current literature. 

Particular stress has been laid on the 
subject of mechanical efficiency which, it 
is suggested, should receive more atten- 
tion than is often the case in current 
designs. Sleeve valve engines are also 
dealt with in some detail, and the illus- 
trations of these, as well as all the other 
illustrations in the book, are both clear 
and comprehensive. The chapters on 
mechanical design, pistons and cylinder 
wear are of particular interest. 
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ELECTRIC FUEL PUMP 


A Bendix Unit Particularly Suitable for Operation under 
Extreme Climatic Conditions 


designed to operate without a fuel 

pump. This is because the low 
lines currently adopted make it impos- 
sible to provide a gravity feed by the 
incorporation of the petro] tank above 
the level of the carburettor. Moreover, 
some regard a rear positioned fuel tank 
as being desirable since the fire risk 
to passengers is less than with the tank 
installed above the dash. Probably the 
most widely used type of pump is the 
mechanically operated unit actuated 
by an eccentric on the camshaft. 
Although pumps of this kind are satis- 
factory on many installations, they are 
not always so. In some cases, where 
the fuel system is subject to effects of 
heat radiated from the exhaust system, 
or where there is a large suction head 
between the pump and the tank, 
trouble may be experienced from 
vapour lock, particularly in extremely 
hot climates. 

By fitting the electric pump near the 
tank so that the fuel in the pipeline 
from the tank to the carburettor is 
under pressure instead of suction, these 
difficulties are obviated. Another 
advantage of the electric pump is that 
it starts operating as soon as the igni- 
tion is switched on. This is particularly 
useful under very cold conditions, 
since the carburettor float chamber is 
filled before the engine is turned by 
the starter motor, and there is no need 
for hand priming. 

The design and development of the 
new Bendix pump was started in 1946 
in the Eclipse Laboratory. Many 
designs were made and tested and 
improvements incorporated until the 
pump finally emerged in its present 
form. The Bendix Corporation states 
that the unit has now been tested 
under most severe operating conditions 
and that its reliability and long life 
under arduous duty have been proved 
beyond doubt. 

In the tubular steel housing of the 
unit there are four sealed compart- 
ments. The lower one forms the fuel 
inlet chamber; immediately above that 
is the chamber containing the solenoid, 
and the electrical contacts. At the top 
of the unit there is a fuel outlet 
chamber; above it an accumulator is 
formed in the domed cap that closes 
the top of the housing. The fuel inlet 
and outlet chambers are connected by 
a brass tube which is _ positioned 
vertically in the centre of the unit. 

The lower chamber is closed by a 
cap which is passed over the bottom 
end of the housing. On the sides of 
the housing, three pegs are projection 
welded. They engage in three slots in 
the sides of the cap. These slots are 
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inclined in such a way that as the cap 
is turned clockwise, they ride up on 
the pegs to tighten it up against a seal- 
ing washer under the turned in lip 
round the lower end of the tubular 
housing. There is no positive means 
of locking the cap in this position, 
where it is held only by the frjction 
between it and the sealing washer. This 
is a most unusual arrangement. 

In the centre of the cap, a circular 
magnet is housed in a cage which in 
turn is contained in a shroud that is 
open at the top and welded to the cap 
at the base. The shroud is positioned 
so that fuel entering the intake valve 
of the plunger and pump tube assembly 
must pass over the magnet, which will 
attract any magnetic particles that may 
be suspended in the fuel. 

The skroud also locates a cylindrical, 
wire filter screen that prevents the 
passage of all but the smallest particles 
of foreign matter to the carburettor. 
This filter consists of two screens, one 
of coarse mesh to give it the necessary 
strength and the other, of fine mesh, 
positioned inside the first, to act as the 
main filter element. Fuel enters the 
chamber through a boss welded en to 
the side, and passes from the outside 
of the filter to the centre. There is a 
similar boss on the side of the outlet 
chamber at the top of the unit, both 
bosses being tapped to receive an 
adaptor for a pipe union. The top of 
the filter assembly bears against a 
flanged cup which seats in the upper 
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end of the filter screen, and in which 
is housed the coil spring that returns 
the plunger to its uppermost position, 

Between the lower end of this 
spring and the base of the cup is a 
thimble housing containing a non- 
return valve. The valve assembly 
comprises an inverted mushroom type 
centre piece, made of nylon, that seats 
in a dimpled hole in the base of the 
spring cup. A hole punched in the top 
end of the thimble housing forms a 
guide round the upper end of the 
stem, and the sides of the housing are 
partly cut away so that the fuel may 
pass freely through it. Round the 
stem is a small spring bearing at one 
end against the end of the guide, and 
at the other end against the head of 
the valve to hold it down on its seating. 

The flange round the upper end of 
the cup containing the plunger spring, 
together with a thick washer of soft 
rubber, is pulled by three self-tapping 
screws in blind holes, up to the top 
end-plate of the lower chamber. The 
function of the rubber washer is to 
form a seal round the top of the cup 
which, together with the lower end of 
the pump tube, forms a chamber 
between the lower non-return valve 
and another in the base of the hollow 
plunger. 

Round the periphery of the end- 
plate, a petrol-tight seal is made by 
sweating it to the housing, and at its 
centre is a hole in which is sweated the 
lower end of the brass plunger tube. 
Above this end-plate and round the 
tube is a simple solenoid winding con- 
tained in another chamber. A resist- 
ance wire is incorporated in this coil, 
to prevent arcing of the points. It does 
this by offering a lower resistance path 
for the collapsing flux when the points 
open. The coil is connected to the 
external wire through a fused glass and 
metal seal soldered in the boss pro- 
vided on the outside of the case. A 
cap, with a grommeted hole in the 
centre is pressed over the boss. The 
grommet through which the cable 
passes, prevents the entry of water and 
other foreign matter to the external 
connection of the fused giass sealing 
member, and protects the cable from 
damage. 

The second chamber is in two parts, 
the upper part containing the elec- 
trical contacts. The central tube 
extends up to the top of this chamber 
and round Sits upper end is a pressed 
brass plate that closes the top of the 
compartment. Sealing is effected in 
the same manner as before by sweating 
the outer periphery to the wall, and 
likewise by sweating the top of the 
tube in the central hole. Immediately 
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above this plate is another, the centre 
of which is dished so that it will spigot 
into the upper end of the pump tube. 
A hole is punched in the dished por- 
tion to allow petrol to pass up from the 
pump into the outlet chamber. 
Mounted in the top of the plunger is 
a buffer spring to prevent the plunger 
from making a noise when its motion 
is arrested at the top of the delivery 
stroke. 

The hollow plunger is of mild steel, 
and its lower end houses a non-return 
valve similar to the one at the bottom 
of the spring cup. For several reasons, 
no attempt has been made to maintain 
close clearances between the plunger 
and its tube. Had a small clearance 
been called for, it would have made 
the unit unnecessarily expensive; small 
particles of foreign matter in the fuel 
would have been liable to jam _ the 
mechanism; and the friction to be 
overcome during operation of the 
plunger would have been much 
greater. Moreover, a small amount of 
wear, being a relatively large propor- 
tion of a small clearance, would have 
made an appreciable difference to the 
output, but with a large clearance, the 
design pressure is well maintained 
throughout the life of the unit. This 
pressure is governed by the strength 
of the return spring. 

Tungsten contacts are employed. 
One is mounted on an insulated block 
on the base of the contact chamber 
and the other is on a leaf spring riveted 
to an arm of a U-shaped bracket. The 
bracket is positioned horizontally with 
its arms one on each side of the central 
tube. It is pivoted near the base of 
the U by two pins, passed transversely 
one through each arm and pressed into 
a block surrounding the tube. 

Secured to the base of the U and 
extending above it is a bracket carrying 
a permanent magnet. When the 
plunger is in the uppermost position, 
the magnet is attracted towards it, 
causing the U-bracket to move on its 
pivot and close the contacts. This 
energizes the coil which draws the 
plunger downwards against the action 
of the return spring. The plunger thus 
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moves out of the field of the permanent 
magnet, which is then attracted back 
to the case and base plate, and causes 
the bracket to pivot, opening the 
contact points. 

The contact chamber is filled with 
helium which, being an inert gas, 
prevents erosion of the points so that 
no servicing on this part of the unit 
is necessary throughout the whole of 
its life. Moreover, because of the 
total enclosure of the contact mech- 
anism, and because of the inert gas 
filling, there is no fire hazard. 

The action of the unit is as follows. 
When the solenoid is energized by the 
closing of the electrical contacts, it 
pulls the plunger downwards. The 
non-return valve in the base of the 
spring cup closes and the valve in the 
base of the plunger opens so that fuel 
may pass from the spring cup to the 
output side of the plunger. As the 
plunger approaches the bottom of its 
stroke, the electrical contacts open, 
and it is then returned by the spring. 
During the upward stroke, the plunger 
valve is closed so that the fuel above 
it is forced into the outlet chamber, 
and at the same time the spring cup 
valve is opened so that fuel may pass 
from the inlet chamber into the cup 
below the plunger. 

The accumulator chamber is formed 
between the domed cap that closes the 
top end of the housing and a rubber 
diaphragm which is clamped between 
the cap and the outwardly lipped 
upper end of the housing. Its function 
is to prevent unduly large fluctuations 
of pressure in the system, to ensure the 
smooth working of the pump, and to 
give the unit the flexibility necessary 
to allow for variations in the quantity 
of fuel required by the engine as the 
operating load changes. Sealing is 
effected by turning under the lip the 
periphery of the cap. From the illus- 
tration it can be seen that there is no 
rim moulded round the edge of the 
diaphragm as is usually the case with 
this type of component to prevent it 
pulling away from between the two 
faces that hold it. 

One of the most important require- 


ments of a pump of this kind is that 
there shall be no leaks either from the 
two chambers containing petrol or 
from the helium filled chamber. For 
this reason, air pressure is applied to 
the various chambers in the pump four 
different times during construction. 
The chambers are pressurized, and the 
unit is immersed in water so that leaks 
would be easily detected. In addition 
to this, the usual resistance and con- 
tinuity checks are carried out on the 
electrical circuit to ensure that there is 
no foreign matter between the points 
and that there are no other defects in 
the system. 

The weight of the complete unit is 
1lb 130z. Its delivery pressure may 
be varied from 3 lb/in? to 7 lb/in? by 
the use of suitable plunger springs. 
When the unit is operating at full 
capacity, the maximum power require- 
ment is only 7 watts, so that it is not 
likely to add appreciably to the load 
on the battery. The pump is easy to 
install and service, since the only 
attention normally required is the 
cleaning of the filter from time to 
time. 

The pump was first designed with 
automobile fuel systems in mind, but 
it has since been used for a wide range 
of other applications. It is employed 
in military vehicles for supplying fuel 
to. personnel heaters. Moreover, 
because of its light weight, it is also 
used for aircraft cabin heaters. 
Another application for which it has 
been adapted is for pumping water in 
cooling systems serving aircraft cabins. 
When used for this purpose, a stainless 
steel plunger is provided to avoid 
corrosion. 

Six basic models of the pump are 
made. These are the 6 volt, 12 volt 
and the 24 volt units operating with 
a positive earth, and units of the same 
voltages but with a negative earth. 
Moreover, there are the alternatives, 
already mentioned, of a standard or 
stainless steel plunger, and_ the 
different plunger springs for different 
output pressures. The pump may 
also be supplied with a radio sup- 
pressor or with the simple lead-in. 


The contact-breaker chamber, a cross-section of which is shown on the right, is filled with helium to prevent erosion of the points 
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GREY and MALLCEABLE 


* ASSIST DESIGN 
* REDUCE COSTS 
AID SALES 


ERSALLY 


ISSUED BY THE COUNCIL OF IRONFOUNDRY ASSOCIATIONS 
CRUSADER HOUSE, 14 PALL MALL, LONDON, S.W.I 
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Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 


steel bed covers. 


Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 
transmit power through ground: 
gears. 


New features include patented hydraulic preselecting 
speed change system allowing for setting any operation 
speed whilst the previous operation is running. Maximum 
production is ensured by making full use of Tungsten 
Carbide cutting tools. 


Peake write 
No. 7 PRELECTOR 


COMBINATION 
TURRET LATHE 


OAK. II3! 


CLEARLY 
the most accurate 


B.O.C Regulators, with 

new-pattern valves, im- 

proved diaphragm material, 
easily-read gauges, shatter-proof 
glass, and many other refine- 
ments throughout the assembly, 
will assist operators in every in- 
dustry to achieve perfect weid- 
ing and cutting results. Clearly 
the best! 


THE BRITISH OXYGEN LTD 
FROM BRANCHES 
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The above show 


a Standard Cutanit Grade S i 
Copy Turning Tool in use on og 
a Churchill-Redman Copying 
Lathe at the Halifax Works ae 
of these leading machine tool 


makers who both use Cutanit lat \) 


and recommend it for use on 
these machines. 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WM JESSOP & SONS LTD {| JJ SAVILLE & COLTD- 
BRIGHTSIDE WORKS SHEFFIELD | TRIUMPH WORKS SHEFFIELD | 
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and £4000 damages 


yy A press operator whose earnings are 


retarded by slow guard operation is a 


menace to himself and to you. He is 


tempted to expose himself to danger and 


may involve you in heavy damages. 


Fortunately, the ‘Fastrip’ Synchronised Guard 


ensures the highest standard of safety 


without impeding production. Send for full 


details to-day. 


P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 


METAL 


PRODUCTS 
. 


The items illustrated show only a 
few of the automobile components 
manufactured by us for the auto- 
mobile trade in our self-contained 
factory. 

We manufacture our own Press 
Tools; Fabrications, Spinnings, 
Assemblies, and are able to under- 
take all kinds of Metal Finishes. 


PETROL PUMPS — HUB CAPS — DUST COVERS 


ADAMS BROS. & BURNLEY LTD. jiispmadaiininaaed 


Elmgrove Road, Harrow, Middlesex. 
Telephone: HARROW 6411 (5 lines) 


AIR CLEANER ASSEMBLIES — PETROL TANKS — WING COVERS — WING STAYS 
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Multi-tool set up 


Consistency in quality — you can rely on it with repetition 
castings in Meehanite metal. The same specified engineer- 
ing properties, the same uniform soundness, the same 
easy machinability in every batch — and from _begin- 
ning to end of each batch. They mean fewer rejects : 
lower production costs. We can supply them in various 
types of Meehanite metal according to whether you 
need them for general engineering or with special resist- 
ance to heat, wear or corrosion — from a few ounces 
weight to 40 Ibs. (For larger castings than this—up to 20 tons 
—there is our Jobbing Foundry). Why not consult us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors : The Power-Gas Corporation Ltd.) 


STOCKTON-ON-TEES 


MEEHANITE METAL CO. 


LICENSEES OF THE INTERNATIONAL 
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SHERBORNE STREET BIRMINGHAM 


THE SHERBORNE RUBBER LTD 


For consistent 
accurate pressure control 


TORS by B. LG. 


Wlustrations by kind perm ssion of 
British Electricity Authority and The 
English Electric Company 
Limited 


SIMPLE 
REGULATOR 

sensitive 
accurate single- 
stage regulator 
for general use. 


MULTI-STAGE 
40-LINE REGULATOR REGULATOR 
for use with 
Pipelines 


For example, the modern Turbo-Alternator uses Hydrogen as a coolant instead 
of air. 

A pressure control system was required to supply Hydrogen to the alternator 
casing automatically at a rate as low as 30 cu. ft. per day at a pressure of 0.8 p.s.i. 
maximum/0.4 p.s.i, minimum 

B.I.G. produced a control panel which, using standard Multi-Stage and 40-Line 
Regulators, operates continuously and without adjustment well within this specified 
pressure range as the above extract from an actual plant log illustrates. 

Primarily designed for use with oxy-acetylene Welding and Cutting Equipment, 
these Regulators, renowned for their reliability, are being put to an ever-widening 
range of uses, where even more accurate control of pressure is required than in 
the most delicate welding operations. 

There is a 8.1.G. Regulator to suit to your requirements. Full details will 
gladly be supplied on request. 


BRITISH INDUSTRIAL GASES LIMITED 


HEAD OFFICE: 32 VICTORIA STREET, LONDON, S.W.1 


<B}s> 7 Telephone: ABBey 6082/3 and 4 
[London : Eastway, Hackney, London, E.9 Tel.: Amherst 5443/4 
ss ° Manchester: Richmond Rd., Trafford Park, Manchester, 17 Tel.: Trafford Park 1041/2 


Works Liverpool : Fleming Road, Speke, Liverpool, 19 Tel.: Hunts Cross 1212/3 
litcusow : Queen Elizabeth Ave., Hillington, Glasgow, $.W.2 Te/.: Halfway 1651 


for fine control and absolute 
consistency of outlet 
pressure 
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5. Constant Inspection Ensures 
Consistent High Quality 


HE maintenance of the 
high standard of quality and 
precision for which our 
Forgings and Pressings are 
renowned demands _unre- 
mitting care. Staffed by 
fully qualified personnel, our 
A.I.D. approved Inspection 
Department exercises a con- 
stant check on all stages of 
production with a degree of thoroughness unsurpassed in the industry. 
Laboratory and inspection staff are co-ordinated. “Proofs” are taken prior to 
production, and later at predetermined intervals by patrol or “roving” 
inspectors. Before final inspection, scale is removed from forgings by shot- 
blasting or pickling, and pressings are degreased when necessary. 


When next you require thoroughly good Forgings and Pressings at competitive 
prices, may we have the pleasure of quoting ? 


BIRCH ROAD, WITTON, BIRMINGHAM, 6. Telephone: EAST 1262/5 
Hilton 
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These traces give accurate control of quality 


Ferrous stock or manufactured articles such as samples can be examined more closely by technicians 
bolts, springs, etc., can be compared against to interpret the shapes of the patterns in terms of 
known standards of similar dimensions, and hardness, carbon content, flaws, etc. 

differences in chemical or physical properties This instrument can be of considerable value at all 
are immediately indicated by a trace on the stages of production, and we invite you to apply for 
screen of the cathode ray tube. Publication X1357 which contains detailed information 
Where the Sorting Bridge is used for large scale of this remarkable electronic aid. 

production inspection the precise shape of the 

non-standard trace is not so important as its 

height. The instrument can be used by unskilled 

operators to reject all parts which produce a 

trace that departs from a standard trace or 

exceeds the limits of two horizontal lines marked 

on the face of the cathode ray tube. The rejected 


The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 


ALLIS 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 


G: -CLANCEY BELLI 


TELEPHONE: CRADLEY 69411-2-3 
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The 
Vickers -Armstrongs 
Stratosphere C hamber 


Industrial 7 


Two outstanding 
British 


Achievements .. . 


PHOTOGRAPHS BY COURTESY OF VICKERS-ARMSTRONGS LTD. 
WEYBRIDGE, SURREY. 


For this impressive structure—the largest of its kind 
in the world HOLDTITE Adhesives were chosen as being 
the best answer to problems which were very likely unique 
in contemporary constructional engineering practice. 
Capable of reproducing various atmospheric conditions, 
including low or high temperatures and pressures, this 
Stratosphere Chamber called for reliable thermal insula- 
tion bonded by adhesives with great elasticity and 
dependable ageing properties. The bonding had to stand 
up to many variations in temperature and to extreme 
vibration. That HOLDTITE Adhesives were used 
exclusively is convincing proof of their superiority. 


Whether the job is difficult or simple, experimental or 
commercial—we can provide the right adhesive to do it 
reliably and efficiently. Apply for details of our wide range 
of adhesives for the Aircraft, Automobile and other 
industries, without obligation. You are also invited to send 
samples of materials to be bonded, we will then advise the 
best adhesive to use. 


The thermal insulation chosen for the Vickers- 
Armstrongs Stratosphere Chamber was 
Onazote, the expanded ebonite product of 
the Expanded Rubber Co. This insulation 
was bonded and fixed into position entirely 
with HOLDTITE Adhesives, For the high 
density pads below the cradle and stanchions 
HOLDTITE Black G.P. Cement was used, 
whilst a HOLDTITE Latex Cement Compo- 
sition was employed for the walls, roofs and 
main flooring. 


SURRIDGE’S PATENTS LTD. 


NEW WORKS + CROYDON ROAD : BECKENHAM «+ KENT + Telephone: Beckenham 0168 
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From raw material to final assembly rapid and permanent identifica- 
tion will Speed Your production. 

Trade marks, batch numbers, marking to Government specification 
—delicate or deep—can be quickly marked. 


We invite samples made from steel, alloys, plastic, glass, etc., to be 
marked, without obligation, to your specification. 


WRITE FOR FURTHER PARTICULARS & TECHNICAL LITERATURE 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


Telephone: CLErkenwell 6155/7 
Sandjet Marking 
Machine. 


Hydraulic 
Marking Machine. 


for 
CUTTING or WELDING 


Over 100,000 of all types and 
sizes carried in Stock 


SPECIAL DISCOUNTS 
FOR QUANTITIES 


SEND YOUR ENQUIRIES 


SEE OUR STAND No. 


9 ROW GG 
ENGINEERING 


‘MARINE & WELDING EXHIBITION 


SOUTH END - CROYDON - SURREY. 


Tel. CROydon 3158-9 
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Clitf’s 
work 


worth 
looking 


into! 


WE LIKE TO THINK that this photograph of Cliff Jones reflects the infinite amount 
of skill and patience he possesses. As an inspector, Cliff enjoys an abundance of 
these attributes, His job is to examine work for flatness and straightness, as well 
as for surface imperfections, Visual inspection is only one of many types of 
examination meticulously carried out day and night by Cliff and other experienced 
inspectors. There’s too much at stake to risk passing even the slightest flaw.... 

For well over a century we have manufactured hot and cold rolled strip, sheets, 
and sections (maximum width 32" ,minimum thickness *0015") to all specifications 


Your enquiries are invited. 


and for all purposes. 


Habershon srrie 


meets the most exacting requirements 


J. J. Habershon & Sons Lid., Rotherham. Telephone 2081 (6 lines) 
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These screws go in fast and straight, even in awkward positions. 


The recess head fits the shaped end of the Phillips Driver and clings 


USE iTS | EAD closely to it. No fumbling in cramped spots— 
to make a quicker job of things 


no slip of the driver to 
injure the operative’s 
hand or mar the surrounding surface. Power-driven or hand 

driven, Phillips Head Screws need less force as well. They speed up the job 
and look neat at the finish. Phillips Heads are available in all types of 
Screws. Illustrated here is another time saver—the N.P.K. type ‘A’ 


Self-tapper which cuts its own thread in drilled or punched holes in sheet metal. 


PHILLIPS RECESS HEAD SCREWS Quicker, Neater, Easier, Safer 


get in touch with G « N 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 


SCREW DIVISION BOX 24, HEATH ST BIRMINGHAM 18 
s/el2107 


On the ‘‘Mauretania’’ 
and the two ‘‘Queens”’, 
on railway systems 
throughout the world, 
certainly in your own 
car, Cooper's Felt is 
proving an_ invaluable 
material for a surprising 
number of purposes. 
Have you considered felt? 
One of Cooper's experts 
will be happy to answer 
any questions. 


Please send all enquiries to— 
Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 
Telephone: Brynmawr 312. Telegrams: Felting Brynmawr. 


Registered Office & Works: Little King Street, Birmingham, 19. 


AUTOMOBILE ENGINEER, September 1953 


a 
— 
; 
a + 
i" 
: 
Ear 


NOW WE’RE GETTING 


You can stop scratching your head and muttering 
into your drawing-board. There aren’t any ifs or buts 
where Tru-Wel E.R.W. tubes are concerned. They 
behave exactly as they ought to behave. They do all 
that you want them to — and more! 

Some people buy straight lengths while others 


Tru-Wel Electric Resistance 
Welded Steel Tubes 


Supplied in straight lengths 
from 4” od to 4%” od in 
gauges 22 to 6, or manipulated 
to your special requirements. 
Also available in a range of 
standard sections. 


Tru-Wel Stainiess Steel Tubes 


In straight lengths from 4” 
o/d to 2” od in gauges 20 to 
12 or manipulated to measure, 
are made from most Aus- 
tenitic Nickel Chrome Steels, 
and some Ferritic Nickel-free 
steels. 


/ 


prefer us to manipulate them to their own special 
requirements. Either way you can be sure that every 
length is identical in strength, lightness, concentricity 
and composition — which all adds up to a smooth 
running production line with no hold-ups and no 
bottle-necks to bother you. 


TUBE PRODUCTS LIMITED, OLDBURY, BIRMINGHAM 
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Looking for trouble 


ILFORD Industrial X-ray films are always looking for 
trouble —at all levels. This mobile X-ray unit is investigating the 
soundness of a welded structure high above London—a type of 
inspection that calls for a completely reliable sensitised material. The fact 
that so many of the radiographs taken during the erection 
of important engineering projects are made on ILFORD Industrial 
X-ray films is a convincing tribute to their consistently high quality. 


ILFORD INDUSTRIAL X-RAY FILM TYPE A 
A general-purpose film whose very high speed, 
exceptional latitude and good contrast when used 
with calcium tungstate screens make it partic- 
ularly suitable for the examination of ferrous 
welds and heavy castings whether with X-rays or 


gamma rays. 


high above London 


low X-ray absorption coefficient. 


ILFORD INDUSTRIAL X-RAY FILM TYPE C 


A special high-contrast, direct-exposure film of 


medium speed and extremely fine grain, intended 
for the radiography of magnesium and aluminium 
castings where very fine detail must be recorded. 
and for the examination of all materials having a 


ILFORD INDUSTRIAL X-RAY FILM TYPE B 
A fast film designed for direct exposure to X-rays 
or for use with lead screens, Recommended for 
the radiography of a wide range of castings and 
welds in light alloy or steel where the aim is 
the detection of fine detail with economical 


exposure times, 


ILFORD INDUSTRIAL X-RAY FILM TYPE G 
A new ILFORD product and the fastest film 
yet made for use with or without lead screens. 
Three times as fast as the Type B film, yet with 
very little increase in graininess, it is ideal for the 
examination of heavy castings and assemblies in 
steel or bronze either with X-rays or gamma rays. 


Illustration shows Newton Victor Raymax 140kV. Industrial 
X-ray Unit lashed in position for radiography of welds during 
construction of the welded heat-storage tower for the Pimlico 


District Heating Scheme. rs 
Reproduced by courtesy of Messrs. Newton Victor Limited. 


ILFORD Films 


ILFORD LIMITED + ILFORD 


LONDON 


INDUCTION 
HEATING 
DIVISION 


sm/b.9 26.530 
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the “‘machine tool” 
approach 


BIRLEC automatic high frequency 
induction heating machines can be 
supplied for hardening the teeth of 
certain types of gear-wheels, greatly 
reducing distortion and surface defects. 


Alternative methods provide for hardening:— 


(a) the complete tooth 
(b) the tooth contour 
(c) the flanks and root only. 


The installation may be placed directly in 
the machine line and gives rapid, uniform 
production without skilled operation. 


BIRLEC LIMITED 


ERDINGTON - BIRMINGHAM 24 
Sales and service offices in LONDON, SHEFFIELD and GLASGOW 
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pew, PLAIN BEARINGS 
not platn— subject 


but they're a subject to which Glacier have devoted thirty years, a large research 
organisation, a first-rate plant and a quite exceptional labour force. World-renowned 


engines use Glacier Bearings. Thin-wall and thick-wall too . . . 


REGD. TRADE MARK 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
MAKERS OF GENUINE THIN-WALL, THIN-WALL MICRO AND THICK-WALL BEARINGS 
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New British Standard 
Unified Hexagon A/F 
CONVERSION SET 


Set No. TKS. 912, providing a swift 
and economical means of 


converting existing Socket 
Sets to suit the new 

British Standard for Unified 
Hexagon Bolts and Nuts. 
Leaflets available on request. 


List Price: 114/- per set 


ABINGDON WORKS + KINGS RO + TYSELEY BIRMINGHAM 11+ ENGLAND 


But YOU CAN HAVE 
the many henefits 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 

WELTINGS ETC. 


H. G. GRAHAM & SON LTD. 
CAMCOL HOUSE. DORRINGTON STREET. LEEDS 2 
Factories 


19/21, DORRINGTON STREET 
and PERSEVERANCE mits, | LEEDS 


Tel 22841 (2 Lines) 
a/ 
London Office (nen 
30, Leysian Buildings, 112. CityRd.EC.1. 


Telephone Clerkenwell 9130 Naan? 


Resid ive :— Mr. D. A. ATKIN, 9 Queens Road Coventry. Tel.: 5038/9. ‘ 2939 


~~ 
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In Kenya 


they ride 


REGD. TRADE MARK 


The interior of this bus, built for service in 
Kenya, reveals the workmanship and finish that 
distinguishes all bodies by the famous firm of 
Duple Motor Bodies Limited, of Hendon. The 
chequer-plate flooring, illustrated, is of James 
Booth ‘MGs’ aluminium alloy, and this alloy in 
sheet form is used for roof lining and exterior 
panels. 

Only one-third the weight of steel, ‘ MG5’ saves 
fuel and tyre wear yet it can be relied upon to give 


long service under the most arduous conditions 
because of its resistance to corrosion and road 
shocks. 

Our Development Department will gladly give 
information on the use of James Booth alloys in 
road transport, entirely without obligation. 


JAMES BOOTH AND COMPANY LIMITED ARGYLE STREET WORKS BIRMINGHAM 7 
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R HYDROEDGE, 
at has 4 great 
nomies and 

is crystal 


CLARITY RETAINED 


Not only does it per 

entrusted to 

-in-4o but ! 

Its clarity 
re-softening is 0 

of water supplics. 


form all those duties usually 
g oils at dilutions down to 
i improved finish. 
longer periods and 

y with the hardest 


KEEPS WHEEL CLEAN 


It is also reported that SUPER HYDROEDGE does 
not froth during operation, 

settling tanks and weirs an 

detergent properties which keep th 


COMPLETE LUBRICATION 


In view of the remarkable rust-repelling qualities 
of this grinding fluid, it is necessary to em- 
phasise one point. SUPER HYDROEDGE js not 
merely a rust inh t is 
definitely an oil medium 

solution of chemicals, an 

lubrication so necessary tO produce a 


SEND FOR DETAILS 


Engineers are recommended to try test quantities 
in their own grinding 
e or telephone Fletcher 

e details. 


FM 143/CF 80 


Published b FLETCHER MILLER LTD. HYDE, CHESHIRE. 
= 
PRODUCTION ENGINEERS EVERYWHERE ACCLAIM- 
/ Engineers welcome SUPE 
: ’ a new type soluble oil \ 
future. It promises bro \ 
better results in grind 
: clear fluid is remarkable because it dilutes 
—, to 1-in-100 without risk of rusting either 
cast iron oF steel. With so little oil 
required, big savings naturally result. 
Z| | 
“4 
\ 
Wallows Lane. Walsall . Stat INZE COLL 
7 Telephone WALSALL 210 
106 grams A B (are) W 
WALSALL" 
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Positive 
brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of ‘‘sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint.  Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 
PARKER STREET WORKS - PARKER STREET - BIRMINGHAM 16 


R.& W, 
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Tested ana recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 

scientific sealing which has 

been proved by rigorous tests 

to be the perfect jointing for 

smooth surface and screw 

unions. OSOTITE is a simply 

applied, liquid compound, im- 

O S O T T pervious to heat, petrol, oil, 
: grease, water and steam which 


ensures in a few minutes a 


A SiIgK- HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


——n ODUCT Write for full details and prices to : 
BRANDS 


D ROAD, WADDON, CROYDON, ENGLAND 
Cables: SLICKBRA, SOUPHONE, LONDON 


ALL STEEL 


COMSETUCTION 
Ly 
W176 

ab 


Besco Model E.F. Production 
Wheeling & Raising Machine 


Specially designed for the requirements of motor body 

and aircraft builders, garages, sheet metal shops, etc., for | 
the construction of shaped panels or the finish and repair 

of beaten, rolled or pressed panels. Compact in design 

and extremely rigid. Fitted with ball bearing top and 

bottom rollers with quick release action to bottom roller. 

Arranged to fix on wall or column. Gap is 19}ins. deep. 

The tapered design of stand permits freedom of movement 
under the rollers. 


Patent No. 608664 
* Edwards House, | Lansdowne House, _ £ 


359-361 Euston Road, London, N.W.1 41 Water Street, Birmingham 3 


Telephones: EUSton 4681 (7 lines) 3771 (4 lines) Telephones: CENtral 7606-7 
Telegrams : Bescotools Norwest London Telegrams: Bescotools Birmingham 3. 
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MILD STEEL FLAT ROLLED PRODUCTS 


are sold by 


RISC Home Sales Limited 


If you are interested in 


Sheets (Uncoated and galvanised) Welsh Charcoal Tinplate 
Coils Tinned Sheets 

Plates («1181" to +75") Ternecoated Sheets 
Tinplate Leadcoated Sheets 


Staffordshire Heavily lerneplate 


Coated Tinplate Blackplate 


You are invited to get in touch with:— 


RTSC Home Sales Limited 


The Home Sales Organisation for the Mild Steel Flat Rolled Products of 
RICHARD ‘THOMAS & BALDWINS LIMITED and 
THE STEEL COMPANY OF WALES LIMITED 


AZ Park Street London WI 


Telegraphic Address: “Homerold” Audley London Telephone: Mayfar 8432 


Provincial Offices in 


BIRMINGHAM +» MANCHESTER WOLVERHAMPTON 


| 
| | 
| | 
| } 
| | | 
| 
| 
| 
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RESILIENT -GRIP 
MOUNTING BOLT 


@ For fixing in concrete, @ Cleaner and quicker to 
brick, masonry, wood fit. 
or metal. 


@ Can be used repeatedly. 


@ The fastening is made 
with rubber, providing @ Standard sizes from }” ye 
atenacious resilient grip. dia. to dia. in both Femace Tyee 

@ Shockloading of founda- MALE and FEMALE 
j # A Ve 

The Rubber used resists d 4 

ols and epiries. @ to any require 


@ The Bolt with its own 
@ Write for catalogue. 


spring washer. 
THIS IS ANOTHER 
>. 4 A bolt that has limitless uses 
in countless industries with 
PRECISION FASTENER J an overall saving in time 
4 and cost. 


® H. | EWTON & co. LTD. Head Office and faetories: NECHELLS, BIRMINGHAM, 7. Telephone: EASt 1551 (16 lines) 
Branch Offices: LONDON, COVENTRY, MANCHESTER, BRISTOL & DUBLIN. 
Represented in: SOUTH AFRICA, NEW ZEALAND, INDIA, SOUTH AMERICA, DENMARK, NORWAY, HOLLAND, CEYLON and all MIDDLE EAST COUNTRIES. 


BORING MACHINES + DRILLING MACHINES * PORTABLE TOOLS » SLOTTING MACHINES *« BANDSAWS 
¢ PRESS BRAKES 


MACHINE SHOP ACCESSORIES * PUNCHING AND SHEARING MACHINES —: 


MOULDING RIMMING LATHES 


SAWBENCHES « SANDING MACHINES > 
SHEARS AND 


BENDING MACHINES + 


PRESSES SAWING MAC} 


PLANING MABHINES 
BEADING AND SWAGING MACHINES 


NDSAWS 


GRINDING MACHINES 


BANDSAWS RING MACHINES « MILLING MACHINES + 


SURFACING MACHINES * MORTISING MACHINES * SHEARS AND CUTTERS + SHAPERS 


PLANING A 


LATHES » GUILLOTINES 


MACHINE SHOP ACCESSORIES - 


BORING MACHINES « 


SAWING MACHINES « 


THOS W.WARD LID 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22 LINES) * TELEGRAMS: ‘FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE-LANCASTER PLACE - STRAND W.C.2 
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Photograph by courtesy of Vauxhall Motors Ltd. 


Britain’s moqern automobile plants 
USE ENTHOVEN SOLDERS 


The unique standards of purity and quality to be Enthoven Body Solder is supplied in sticks to standard 
found in Enthoven Solders are an essential aid to the specifications or special alloys. 


perfect operation of modern production technique. Entocene Solder Paint for pre-tinning on body work 


These standards are maintained by 
constant laboratory control during all 
stages of manufacture. 

Enthoven Tinmans, Blowpipe, Ingot 
and Solid Wire Solders are supplied 
to B.S. Specifications 219-1949 and 


customers’ special specifications. 


and for certain sweat soldering work 
is easy to use, clean and economical 
in operation, Our technical advisers 
and laboratory staff are available for 
consultation, Technical data, descrip- 
tive literature and samples gladly sent 


on request, 


ENTHOVEN SOLDERS LTD., 89, UPPER THAMES STREET, LONDON, E.C.4. TELEPHONE NO: MANSION HOUSE 4533. TELEGRAMS: ENTHOVEN PHONE ——s 


E3508 
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The drill 


for more 


Engineers in the 


motor industry, like 


their counterparts in 


other branches of 


engineering, know that 


the best work can only 


be turned out if they 


use the best too!s. That 


is why they alway. 


ask for INTAL tools. 


Drills Reamers 
Milling Cutters 
Ground Thread Taps 


Obtainable 
from your 


stockist 


THE INTERNATIONAL TWIST DRILL COMPANY LTD 


INTAL WORKS, WATERY STREET, SHEFFIELD, 3 
“Fluted, Sheffield 3°’ 


She'field 23072-3-4 Telegrams: 


Telephone: 


More headroom needed? Then steal it from 
the seat room by using Intalok Spring Cases. 
With this special springing system seats can be 
made shallower than other car seats and yet 
remain more luxurious. Intalok Spring Cases 
are used today by many British car manufacturers. 


SPRING 
CASES 
FOR CARS 


A PRODUCT OF THE SLUMBERLAND GROUP, TRADE ENQUIRIES TO: 
NTALOK LTD., CALDWELL ROAD, NUNEATON, TEL. NUNZATON 2367/* 
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CAR FLOOR 
COVERING 


as good as new 
after G.0oo miles 


BECAUSE it is made with Geon PVC* this Hardura floorcovering is still as good as new after 
six months of daily punishing wear in an engineering ‘‘works” car. The Geon PVC 
surface withstands the constant scuffing of heavy boots and the abrasive 

action of mud and dirt. This tough, durable material gives the effect of 
carpet but is not damaged by grease or acid and can be quite easily cleaned. Geon PVC is also 
used to make leathercloths for vehicle upholstery and panelling. In these forms too, this plastics 

raw material provides outstanding resistance to wear and tear under all conditions of service. 
*Geon PVC materials are polyvinyl chloride plastics. Please write for descriptive Booklet No. 20. 


‘*Hardura”’ coated felt is manufactured by S. & J. Walsh (Plastics) Ltd. 


GEON LIMITED 


SALES & TECHNICAL SERVICE: 


21 ST. JAMES'S BQUARE - LONDON 8-Wel + TELEPHONE: WHITEHALL 9661 
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Accuracy— 


we repeat 


Accuracy in little things leads to reliability in big ones. We have 
built our business on that belief; because of it, many of industry’s 
most famous names think first of Redfern Stevens when it comes to 
repetition work, small components and sub-assemblies. 

We work to the same unfailing accuracy from blue-print, pattern or 
sample. Our large capacity, modern methods and long experience all 


combine to help reduce costs and speed production. Let 
us quote you the next time you have one of 
engineering’s important little problems. 


PRESSINGS 

Capstan and 

Automatic Bar work 
Springs, Assemblies 
Machining, Drop Forgings 
Wirework, Bolts, 

Nuts, “crews, Washers. 


BEVERLEY WORKS, 


ALMA STREET, BIRMINGHAM, 6 


j load capacities. 


OVER 300 VARIETIES 


Wheels of 20 types and 15 i 
sizes. Ball, roller and | 
plain bearings. Labora- 


tory tested to specified 


I 


An entirely new 
edition of this 
famous guide to 
the modern car 


The AUTOCAR HANDBOOK 
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Basic Designing — Fiexello castors and 
wheels are carefully designed by specialists to form 
the basis of a multitude of jobs in the Automobile 
industry, and each one is constructed with the 
catalogue — the most 


highest engineering skill. 1 ll 
comprehensive in Europe. 


Send for the new 
FLEXELLO CASTORS & WHEELS LTD. Trading Estate, Slough, Bu 


| 


cks 


Telephone: Slough 2227! & 24/2! (6 lines) 


Written especially for the motorist who, without going 
into engineering details, desires an understanding of his 
vehicle that will help him to obtain the best possible 
service from it on the road. Over 200 drawings show the 
construction and operation of almost every component 
of the car. 


8}” «54”. Over 200 pages. By post 8s. 


21st. edition Order now 


From all booksellers or direct from : 


7s. 6d. net. 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, 
are interested only in the final 
result. But because you may 
sometimes wonder why DON- 
FLEX Clutch Discs are just that 
little bit better, we are taking 
you behind the scenes... . 


Here, we are making sure of 
precision in production by making 
and maintaining our equipment in 
our own engineering shops. 


SMALL PARKES 


obvious things mean that you can always 


An obvious thing to 

do? Precisely .. . the 
pains which we take over even the most \ 

be sure of DON-FLEX. Fr 


PROOUCT 


DEPOTS AT 


(Towns & Telephone Nos.) 


BIRMINGHAM S ... ... ... Midland 4659 

BLACKBURN 

BRISTOL 

CARDIFF 

CARLISLE 

CHESTER 

COVENTRY ... ... ... Coventry 64914 

EDINBURGH |... ... Central 4234 : 

GLASGOW C2... Central 4595 Saks 
HULL... ... Central 52072 CZ ; C 
LEYTON... ... Leytonstone 6068 

LIVERPOOL 1... Royal 1251 & 5202 

MANCHESTER 3... ... Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 27142 and 27942 

STOKE-ON-TRENT 


Republic of Ireland: 


DUBLIN, 35 Westland Row... ... 66597 SMALL & PARKES LIMITED - MANCHESTER 9 


LONDON: 76 VICTOR! T Ww. 
ona CTORIA STREET, S.W.I 
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a first class performance 


Wherever performance is of 
vital importance, it is safer to 
specify Weston Oil Seals before- 
hand... to make certain of 
a first class performance. 


it is always safer to fit 
WESTON OIL SEALS 


Write or phone for full information to :— 


BIRMINGHAM — 

LONDON PENDLETON SALFORD ETON 
HOLBORN 0414 


P.2§21 
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* Standard Industrial V-Belts. . . 
Static, Heat and Oil Resistant V-Belts. .. 
* Steel Gable V-Belts... 
* Rayon Gabled Gord V-Belts... 
* Dry Cotton V-Belts... 
... you can get them all from 


the largest manufacturers of V-Belts in the Commonwealth 


J. i. 


HULL, 


send your enquiries to 


FENNER & CO. LTD. 


ENGLAND 


AMAL LTD - 


HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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For over 100 years the name MILLS has 
been associated with the manufacture of 


Engineers’ Steel Keys. Made in all sizes . 
and types to British Standard Specification : / A] HEADED 
DOVETAIL 


or to customers’ own drawings. 
g PEG FEATHER 


Only finest quality materials are used, 
produced in our own Rolling Mills and © a 
Bright Drawing Plant, to B.S.S. 46/3 or 

SPECIAL 


46/4, or to other British Standard ! 
(to customers 
own requirements) 


Specifications. 


Please ask for our literature and allow us to quote for your requirements. ay WOODRUFF 


Telephone: WOODLEY 2231 (10 lines) ‘diana “MILLS” PHONE WOODLEY 
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HOW WILMOT BREEDEN 
Protect Chromium Plate 


Chromium plate plays a big part in the business of 
Wilmot Breeden Ltd. They produce 80°, of all the 
bumpers fitted to British cars, as well as radiator grilles, 
door handles and many other chromium plated fittings. 

But there's a journey—sometimes a long one——between 
the Wilmot Breeden Works and their customers’ assembly 
plants. And each handling, each move, means another 
chance of scratches on glittering surfaces. 

Wilmot Breeden use Permacel Cloth or Crepe Paper 
Masking Tape to protect plated parts, Thus wrapped, 
they are proof against the hazards of a long journey. 


° 
; There are Permacel Cloth 
or Crepe Paper Masking 
Tapes for all jobs which 
need masking before paint- 
ing, or protecting in transit, 


They stick instantly and 

firmly to any surface. They § 

always come away easily 
and cleanly. 


Permacel Masking Tapes 
follow readily the sharpest 
curves and are unaffected 
hy the chemicals and sol- 
normally used in 
paints and dopes, 


vents 


L.N.D. certainly knows what he 
istalkingabout. Lewis of Redditch 
design springs to do just the job 
you want, and they turn them 
out from top quality materials 
so that they will last as long as 
your product. It might be worth 
while to have a word with us, 


a LEAVE IT T, 
don't you think? 


og) 
S Le REDDITCH 
Estab. 1919. A.I.D. approved. 


THE LEWIS SPRING CO., LTD., RESILIENT WORKS, REDDITCH 
Telephone : REDDITCH 720/1/2. 
LONDON OFFICE: 321 HIGH HOLBORN, W.C.1 
Telephone : HOLBORN 7479 & 7470 


individual ' 
atiention... 


... and our aim is to help you 
in your problems. 


Another good reason why Engineers prefer 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD - LEEDSS - Telephone : HORSFORTH 2821 


BRIGHT 


M10 
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MOLYBDENUM 
HIGH SPEED STEELS 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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Twin bogies 
conquered 
at last?! 


DUST AND WATER ENTRY has 
for long been a major problem for all 
Body Engineers. Extensive study and 
experiment has convinced us that it 
cannot be solved by metal formation 
oniy. With the aid of our Plastics 
factory we have at last found the solu- 
tion in our “Snap Sacs” (patent 
applied for). 

They can be used with any of our 
Snap-in Fasteners, already in extensive 
use in the trade, thus obviating any 
major change. “Snap Sacs”’ are sold 
with the fasteners. Low in cost—Easy 
toapply—Satisfactory in use. A slightly 
larger hole is all that is required for 
fitting. 

A generous supply of experimental 
samples is waiting for you. 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham. 
Telephone: Sandiacre 2234. 


Also a: London, 
Man hester, 
Birmingham 


Carobronze thin-walled 
tubing for thin-walled 
rocker lever bushes 


— of course 


ECONOMY IN METAL 
ECONOMY IN MACHINING 
combined with 
® HIGH LOAD CAPACITY 
@® MAXIMUM RESISTANCE TO WEAR 
@ EXCELLENT PHYSICAL PROPERTIES 


CAROBRONZE BRAND COLD DRAWN 
PHOSPHOR BRONZE TUBING 


CAROBRONZE LTD. 
School Road, 

Belmont Road, 
London, W.4. 


Telephone : 
CHIswick 0245 


Telegrams: 
Carobronce-Chisk, London 


EFFICIENCY 
GEARED MOTORS 


. AND REDUCTION GEARS 


@ COMPLETELY SELF-CONTAINED 
POWER UNITS 


@ FOR ANY OUTPUT SPEED & 
FOR POWERS UP TO 80 H.P. 


@ FLOOR, WALL, OR CEILING 
MOUNTING 


@ ANY MAKE & TYPE of MOTOR 


ANY SITES FROM STOCK 


Applied in every trade and industry. 
WRITE FOR PUB.D.M. 3/1...... OR RING Bradford 65251 EXT. 90 


/y CROFTS (encineers) LTD., BRADFORD 


PHONE 65251 (15 LINES) GRAMS CROFTERS BRADFORD 


AUTOMOBILE ENGINEER, September 1953 


j 
SN ( 
q 4 
A 
Se 
| Saw 
| 
« | 
7 
4 
A 
120 
4 


INDUCTION HEATERS 
FOR ALL APPLICATIONS 
SOLDERING, BRAZING, HARDENING, ANNEALING 


| ar here is part of the wide range of Redifon Generators for all Induction Heating requirements, 


Single or double output work tables are available with any of these generators and handling gear for any 


application can he supplied. 


Industrial Electronics Division 
REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 Phone: VANdyke 7281 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment 
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ADHESION AND SEALING POINTS IN CAR 
MANUFACTURE 


averting 
of rivers 
n syste™ entirely 


hu an © operatio™ 
jveting 
val 


fl} Geo. TUCKER EYELET Co. Ltd. 
one Walsall Road BIRMINGHAM 22. 


OPERATION 
Consultants and Tool Manufacturers: AIRCRAFT MATERIALS LTD., 
Midland Road, London, N.W.1 


THE MODERN SYSTEM OF RIVETING 


... there's a job for Speed-indicators 
for Road Vehicles 


Reliable indication of road speeds 1s BTH were pioneers in the manufacture of 
essential in view of the provisions of the electric speed-indicators for road vehicles, 


Road Traffic Act. This indication must and the equipment is designed for the 


. . . . ‘ be steady and must be seen at a glance worst cond likely to be enc tered 
One of the many important jobs for * Bostik’ sid 
Advantages include 
or Compact design — simple construction — few wearing parts. 

The * Bostik System of Adhesion and Sealing was No long flexible drive — thus ensuring greater accuracy. 
Protecuion against dust and vibration. 


Adhesive is sticking draught excluders to car doors, 


developed to meet the Motor Industry’s never 
ending demand for faster, cheaper, and more 
efficient production methods. ALL British Car 
Manufacturers use * Bostik ’ Adhesives, Prestik, 
and ‘Bostik’ Sealing Compounds confident in the 


knowledge that... 


for every sticking and sealing job in the 
Motor Industry there's a job for 


} ; BTH specd-indicating equipment, comprising (left to mght) 
split pulley for transmyssion shaft , speed-indicator (voltmeter 
1 scaled in m_p-h.); generator with bracket and armoured cable; 
j generator pulley Generator can be supplied for direct 
| 


drive if desired. 


BRITISH THOMSON-HOUSTON 


The word ‘Bostik’ is a registered trade mark of the 
THE BRITISH THOMSON HOUSTON CO LTD. COVENTRY. ENGLAND 


B. B. CHEMICAL CO. LTD., ULVERSCROFT RD., LEICESTER Member OF THE AEI GROUP OF COMPANIES 
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Castings 


IN BLACKHEART MALLEABLE 


A group of typical castings in regular production 


Founded in 1906 and suppliers to the Motor Trade for over 40 


years. Pioneers in the use of Rotary furnaces. Laboratory 


controlled throughout. Notable for accuracy, reliability and easy 
machinability. We have our own machine shop and castings can 


be supplied fully machined if desired. 


FOLLSAIN WYCLIFFE FOUNDRIES LTD., LUTTERWORTH 
Nr. Rugby. Tel. Lutterworth 10 & 60 
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PLASTICS 


for Aztecs 


Now many are the customers 


to Zulus 


Whom we supply with plastics, 
From Picts and Scots and Men of Kent 


to Eskimos and Aztecs. 


The M.O.S. and C.V.A. 
Our list of names embraces 
While Vauxhall, Ford and A.C. Sphins 


Have put us through our paces. 


MURPHY too and REGE NTONE 
And others we can’t rhyme, 
All know that Ekco-moulded parts 
Will stand the test of time. 


We make a lot of plastic parts 
For Messrs. FRIGIDAIRE 
Whose ‘frigerators’ 

Keep food fresh 

And tasty everywhere. 


Our list of names include 

The G.P.O. and ARROW SWITCHES, 
ELCO Clocks and GOBLIN too, 

And RICHARD CRITTALL 

Which is 


— all we’ve room to mention 

In the space that we're allowed — 
But quite enough to prove 

That EKCO PLASTICS 

Do you proud 


% Send for our fully illustrated brochure 
entitled ‘ Plastics for Industry.’ 


PLASTICS 
CONSULT.... 


FOR 


COLE LTD. SOUTHEND-ON-SEA, ESSEX 


Members of the British Plastics Federation 


X. 
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There’s gold in her tresses . . . if you like to let your imagination 
roam. And poets see more and further, they say, than other people. 
So one fine day, when you want to make your fortune, why not take 
a little pair of scissors and . .. What, she didn’t like it? 

Well then, try another tack. Think of the enormous wastage which 
is incurred every minute of the day as costly solvents float, un- 
reclaimed, into the atmosphere. Get your fingers on to that stuff, 
and you'll find . . . There’s Gold in the air! for the man with the 
secret of Active Carbon and Solvent Recovery and imparted by 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94. 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 Lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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In all types of Alloy, Stainless, Heat- and Creep-Resisting 
Steels for Aircraft, Marine Engineering, Automobiles and 
Lorries, Food Processing Machinery and General 


Engineering. 


THE FORGINGS BEHIND BRITISH WORLD RECORDS ON 
LAND, WATER AND IN THE AIR. 


THE FIRTH-DERIHON STAMPINGS' LTD. 
SHEFFIELD ROAD TINSLEY ° SHEFFIELD 
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Rectangular 
Permanent Magnet 


Chucks 


Production engineering means high output 
from machine tools equipped with the 
latest and most efficient accessories. 
Magnetic chucking on many machines is 
the most efficient method, and on some, 
the only method of work holding. 
“ Eclipse ” Alcomax permanent magnet 
chucks are designed to speed production 

on modern machines. 


Ask for Publication P.M.119/52. 
Supplies through appointed “ Eclipse” Distributors. 


” METROPOLITAN-VICKERS GAS TURBINE 
= LOCOMOTIVE used by British Railways 


“THE TUNGUM COMPANY LTD 


Brandon House, Painswick Road, Cheltenham, Glos. 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 
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HOLMES 


THIS IS MODEL 2—ONE 
OF A WIDE RANGE OF 


DETECTORS DIS- 
COVERING FAULTS IN 
ALL MAGNETIC FERROUS 
ENGINEERING COMPO- 
NENTS. THESE MACHINES WILL GIVE YOU THE 
CLUE TO FAULTLESS WORK AND WE CAN DESIGN 
AND MAKE TO YOUR SPECIAL REQUIREMENTS 
WHERE NEEDED—REMEMBER THE NAME— 


Fet FLEcTRIC 


Electro-Magnetic Crack Detectors 


YOU CANNOT AFFORD TO BE WITHOUT 
THIS MODERN AID TO PERFECTION 


Write Now for Full Particulars and Prices 


FEL FLEcTRIC Lro 


cos 41 SIDNEY ST. SHEFFIELD |. ee 
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PROPELLER SHAFTS 
AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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WE EXCEL IN 
REPETITION WORK IN 
MACHINE MOULDED.... 


As pioneers in the production of BLACK- 
HEART Malleable Iron Castings we have paid 
particular attention to the long-run require- 
ments of our customers. Our capacity for 
repetition machine moulded castings is almost 
unlimited and deliveries can be arranged to suit 
individual requirements. Strict laboratory con- 
trol and technical liaison are maintained at every 
stage in production, 


% Accurate and Machineable at 
high speeds. Highest British 
Specification accepted BSS 
310 (1947) Grade 3. 


SHOTTON 


BROS: 


Members of the Technically Controlled Castings Group. 


no 
nut 
can 
turn 


When it is essential 
that a nut remains 


tight, use a Grover- 
iad lok spring lockwasher 
iy which have been contin- 
uously manufactured by us 
since 1875. We also make 
square and flat section washers. 


Write for fully illustrated leaflet to Dept. ‘W’ 


GROVER COLTD 


BRITANNIA ENGINEERING WORKS, CARPENTERS RD., LONDON, E.15 
Phone: Maryland 4342-3 


P.3158 


In standard sizes or to 
ecification. 


your own sp 
Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


Write foryour copy today. 


.H. HUMPHREYS & SONS 
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... revolves on the Crankshaft 


LAYSTALL CRANKSHAFTS 


PRODUCED FOR MANY FAMOUS 
MANUFACTURERS & USED 
ALL OVER THE WORLD, 
ARE NOW BEING MADE 

IN EVER-INCREASING 
NUMBERS, AIRCRAFT, 
ROAD, MARINE AND 
STATTONAR 
ENGINES ARE 
COVERED, ALSO 
REFRIGERATOR AND 
SMALL MARINE TYPES 


THE NEW LAYSTALL 
CRANKSHAFT FACTORY 
Our extensive new Premises enable us to supplv 


many types of crankshaft required to meet an 


Combustion. ever-increasing demand. 


LAYSTALL ENGINEERING COMPANY LIMITED 


Head Office: 53, Great Suffolk Street, London, S.E.1. Telephone: WATerloo 6141 


Crankshaft Works: Green Lane, Aldersley, Wolverhampton. Telephone: Wolverhampton 52006. 
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Wakes OF BRITISH 


PASSENGER CARRYING VEHICLES 
FIT 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDNESBURY 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ‘* Richards, Darlaston”’ 


lonore this 
and it may 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


” 


Safe, Dep endable 
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STANDARD-SUNBURY 
ELECTRONIC 
engine 
INMCHON... 


STANDARD-Sunbury Cathode 
Ray Engine Indicators have 
been fulfilling the most exacting 
demands of fuel and engine 
research engineers since the first 
model was produced in 1935, 


Now, with more than 20 years 
of practical experience in the 
measurement of cylinder and 
fuel line pressures, torsional 
vibration and other phenomena, 
Standard Telephones and 
Cables Limited, in association 
with the research laboratories 
of the Anglo-Iranian Oil Com- 
pany Limited, announce the latest model, Type ‘ F,’ of their well-known engine indicator. 
This completely re-designed version while retaining the essential features of simplicity in 
construction, maintenance and operation, affords visual pictures of the phenomena under 
measurement in the form of change of pressure and rate of change of pressure and other 
diagrams with a greater degree of accuracy than ever before. 
The associated pick-up units, which have also been redesigned, complete an instrument which 
is capable of solving any low or high-speed indicating problem in almost every type of 
modern internal combustion engine. 


. . . With a comprehensive range of Improved pick-up units 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


TRANSMISSION DIVISION, NORTH WOOLWICH, LONDON, E.16 
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Unt. comparatively recent times, Man regarded the Astro- 
nomical Telescope as the essential instrument for examining 


the Universe. 


Today, however, it is dawning upon humanity that the 
infinitely small is an integral ingredient of the structure of 
the Whole. For it is recognised that the atoms of which the 
molecules are composed—although so small as to be invisible 
to the human eye—are virtual miniatures of the immense 


Universe. 


So also, the World of Industry is increasingly realising that it 
is only by meticulous attention to small details that big success 
is achieved. 


SOUTH WALES FORGEMASTERS LTD 
GARTH WORKS © TASES WELL CARDIFF 


 FORGEMASTERS.” TAFFS WELL ‘Prone: TARAS WELL 41/2 


Van 
WY 


=. 
i 
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MORE SILENT AND EFFICE 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 


Any type of Silencer made to your own specifications. 


Straight thro' — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited. 


ALBION MILL GLAZEBURY 


HAMMERS MALLETS 


Prevent damage to the part struck 


RAW HIDE HAMMER COPPER HAMMER RAWHIDE & COPPER RAWHIDE MALLET PLASTICHAMMER CELLULOSE HAMMER 


lilustrated above are some standard types in general use. Other types are made for special purposes. 
Send us particulars of your requirements, and we will submit free test sample of the most suitable size and type. 


THOR HAMMER COMPANY -; SALOP STREET -: BIRMINGHAM 12 
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DOVERITE 


TRADE MARK 


Cellulose Acetate 
PLASTIC 
MOULDINGS 
IN BLACK AND COLOURS 


indestructible. 


ditions. 


off in use. 


can also be 


Superior to the usual synthetic 
resin product—DOVERITE 
is very hard and practically 
It has a per- 
manently polished surface, im- 
pervious to oil and water, and 
is unaffected by climatic con- 
The colour 
throughout and will not wear 


is solid 


@ Polished Black mouldings are 
predominantly in demand— 
Red and Green for Naval and 
Aircraft purposes—but they 

supplied in 

special colours for orders 
of 500 and upwards. 

DOVER LIMITED, NORTHAMPTON 


HANDLES & KNOBS 
FOR BRAKE AND STARTING LEVERS 


AND OTHER PURPOSES 


(A limited number of 


available for interested 
enquirers, tastefully 
engrossed on the 


Tram Tickets.) 


Knock twice at the green 
door and ask for Mabel 


Someone dropped a 
PLANNER in our Works 


ADMINISTRATION 


(in small dollops, thrice 
daily between meals) 


copies of this Plan are f SEC RETARY | 


COUNTING HOUSE 
Pay queries answered Feb. 29th 
(ott day) 


backs of obsolete 


OVERDRAFT 


(Go beck to Squere 


Change for Central London and 1 


fast trains to Wirral Peninsular | 


FILES 
(Rasps and 
Sandpaper 


AVERAGE ADJUSTER 


SALVAGE ORGANISER 


| TIME & MOTION STUDY } 


and 


upstairs 


Moddom) 


(Sorry you've been trrroubled) 


SWITCHBOARD 


REJECTION 


(a) INSPECTION 
(b) 


and Bloodhound T Room 


ADVERTISING 
(Can this be?) 


TRANSPORT 
(A fourpenny one please!) 


Leeds Luton 


GEORGE COHEN’S BUY SCRAP 


Telephone: Riverside 414] 
Bidder Street, Canning Town, E.16 - 


Manchester 


Telegrams: 
Bath Belfast Birmingham 
Morriston, Swansea Sheffield 


GEORGE COHEN sons & COMPANY LID 


BROADWAY CHAMBERS, LONDON, W.6 - 
And at 600 Commercial Road, E.C.14 


Coborn, Telex, London 


Hebburn-on-Tyne 
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Scrap since 1834 ; 


f 
af The solid argument is that it is not solid 


The Jowett a good car by any standard — 
has a tubular frame. This was obviously the result 
of long and painstaking study and the reputation 


the car enjoys proves the soundness of the design 
work. 16S8.W.G. tubes 3” diameter in chrome 
molybdenum steel are used for the 
main side members of the frame, 
and 18 S.W.G. tubes 2” diameter 
for struts and torsional stiffness 


members. Tubing is made by Accles & Pollock. 
The opportunity to talk about tubular chassis with 

other car manufacturers would be welcomed. Accles & Pollock 
not only can supply the right tubing for the job, they can 
bring to the discussion an unrivalled amount of 

“know-how” on tube manipulation and fabrication. 


ACCLES & POLLOCE K steel tube makers and manipulators 


OLDBURY: BIRMINGHAM A COMPANY Tew 


NITRIDED 


NITRALLOY 


QUICK DETACHABLE PIPE COUPLING 


for use on trailers with tractor controlled sition. Rotate sleeve for safety 
brakes. Body ‘A’ fixed on back of ock, 
tractor, operation is as follows: Couplings rustproofed. Can be used 


Move sleeve ‘B’ back, this allows steel for vacuum or pressure. Standardised 


for 
wens balls to open and release cone by S.M.M.T.; in general use in 


: OPTIMUM HARDNESS & STRENGTH 


back while inserting cone. Internal Ibs. per sq. inch. Can be supplied with Particulars from 
spring then returns sleeve to “locked” an automatic shut-off valve. 


FEENY & JOHNSON LTD WEMBLEY [B® NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
Earis Court cottis otor 
| STAND nee 406 | Phone: waneny eontye | STAND No. 152 SH EFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitrallov, Sheffield. 


CONSISTENT ACCURACY... 
precision aute-lurned para 


Trouble-free assembly is guaranteed by first class workmanship 
and modern plant. Quantity production of parts turned to your 
own specification, up to a maximum diameter of 14”, A.R.B. 
Approved. 


NORTHERN AUTOMATIC SCREW CO. LTD. 


GOLF ROAD-HALE-ALTRINCHAM- CHES PHONE- ALT-2184-2497 
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Facing }” off each end and drilling 7" 
centres in 24” diameter Electric Motor 
Shafts in a floor tofloor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 


ENGINEERING CO. LTD. 


ines, Special Machine Tools for High 


COVENTRY rove covenrey secs: 


Rathbone /1665 


1807 


10. LLOYDS AVENUE: LONDON EC 
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Faces 3” diameter. Standard 
Vices have maximum bar 
capacity of 65 diameter, 
Minimum length handled 6 
Standard bed lengths t° take 
work up to 24”, 48” or 72” long: 
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3. Phone ROYAL 486! 
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KIRKSITE ‘A’ 


replaces 
CAST IRON OR STEEL 


and provides a speedy and con- | tricate the tool the greater the saving. 
venient means of producing sheet- | Furnished in ingots or as castings 
forming press tools and stretching | from customers’ own patterns. 
dies. Rolled Kirksite “A” Metal : is also 


Tools can be produced in Kirksite at | available in sheets upto } in. thick- 
a fraction of the cost of similar tools | ness suitable for the manufacture of 
in steel or cast iron. The more in- | blanking dies. 


WRITE NOW FOR THESE PUBLICATIONS 


Eleven 


HOYT ENGINEERS’ HOYT BOOK ON THE LINED BEARING 
anti-friction metal AND BUYERS’ GUIDE A unique publication. 
A free publication Babbitting methods in full 
SETS THE STANDARD FOR THE WORLD containing full details detail; also contains notes on 
A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages. 
relating to plain bearings is available to and services. Price 3 6d. post free. ENGINEERING 
MARINE & WELDING 
you without obligation. Write to: EXHIBITIO 
& THE 
PLANT EXHIBITION 
THE HOYT METAL COMPANY of GT. BRITAIN LTD. utora.saiel 
DEODAR ROAD, LONDON, S.W.15 SEPT. 3rd~SEPT. 17th 1953 
Telephone: Vandyke 6061 (PBX) : Telegrams: Profanity, Wesphone, London STAND 26, Grand Hall 


BABBITT - SOLDER BRONZE KIRKSITE ZINC BASE ALLOYS FUSIBLE METAL ETC. 


i Anderton 
Tet GI RDEX 


handle your prob lem 


STOCK RANGE 
3/39” to 10” 


DATA SHEETS 
AVAILABLE CIRCLIPS 


Write for them now to 
ANDERTON SPRINGS LTD. - BINGLEY - YORKSHIRE 
TELEPHONE : BINGLEY 2351 & 2226 TELEGRAMS: CIRCLIPS, BINGLEY. 


The New 
Ventlite 


An adaptable roof light 
and ventilator for build- 
ing-in on buses, luxury 
coaches and vans. 
Coachbuilders will 
appreciate the ease of 
fitting, the compact, neat 
appearance and the fine 
finish. Thoroughly 
fabrication of mechanical weatherproof. 


i 
equipment for firms in the Full tachnical dete en request. 


mass-production field is at thershi 
your disposal—consult Girdex 


G52 BISHOP STREET, BIRMINGHAM, 5, ENGLAND 


The specialised knowledge 
gained through practical 


GIRDEX 


GIRDEX ENGINEERING CO. LTD. 


experience in the design and 
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OF INTEREST TO 
PRODUCTION ENGINEERS 


Can you convert standard drilling machines 
to automatic operation and obtain very 
considerable increase in production. 


Can you secure this increase with small 
capital expenditure. 


Can you maintain regular and continuous 
production using unskilled operators and 
@ eliminate operator fatigue. 


See these Units operating 


at Engineering, Marine and Lifinilely Yer! 

Welding Exhibition and the PAC E RA MA AM 
3rd European Machine Tool WITH THE 

Exhibition. 


AIR HYDRAULIC POWER 
W. J. MEDDINGS LIMITED FEED UNITS 


16 Berkeley Street, London, W.! . MAYfair 6417 SEND FOR INTERESTING DETAILS 


Rathbone 


H.. at our works at Etting- 


_ Shall, we manufacture heavy and 
light chassis frames, axle castings, 
etc., for many of the foremost 
automobile manufacturers in this 
country and abroad. We also 
produce rail car frames and 
bogies, and steel pressings of 
various designs for railways. 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4/-. Each 
charged separately. Box number 
5 words—plus 1/-. Advertisements for the 
October, 1953, issue should be to hand not 


later than first post September 30th. No 
responsibility accepted for errors. 
The engagement of persons answering these 


advertisements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. tf the applicant ts a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The 7. vo of Vacancies 


SITUATIONS VACANT 
| ESIGNER Draughtsman required for 
research and development department of 
large Midland motor firm. Write stating training, 


experience and qualifications. Box 8804 c/o 
Automobile Engineer. [4703 
¢NGINEER Designer required by old-estab- 


4 lished firm, aged 30-40, w.th some scientific 


training, University graduate preferred. Appli- 
cants must have had experience in 
the design and development of small diesel 
marine propulsion engines up to 300b.hp. 
Workshop experience essential, and the candi- 
date should be a capable draughtsman able to 


prepare designs, Carry out all necessary calcula- 
tions and be familiar with up-to-date testing 
methods and general experimental practice. This 
is 4 permanent post with good salary, pension 
scheme, and excellent prospects. Replies should 
give brief history of training and experience. Box 
8808 c/o Automobile Engineer [4716 


SENIOR Planning Engineer and Draughtsman 
P required for all metal coachwork on Rolls- 
Royce and Bentley chassis. Write stating qualifi- 
cations etc., to Managing Director, Jack Barclay 
Lid., Berkeley Square, London, W.1. [4705 


RANSPORT Assistant Inspectors of Police 

required by the Government of Kenya for 
one tour of two years, extending to three years 
by mutual consent, and with possibility of per- 
manency. Commencing salary, etc., according to 
previous experience in scale £767 rising to £1,092 
a year. Gratuity (at least £162 after two years’ 
service) payable on satisfactory final completion 


of service. Outfit allowance £30. Uniform 
allowance £10 a year. Free passages. Liberal 
leave on full salary. Candidates, aged 20-35, 


should be at least 5 ft. 7in. without footwear, 
have normal vision without glasses and be of good 
education, They must have served an engineering 
apprenticeship and have at least five years’ prac- 
tical workshop experience in the general main 
tenance and — of motor vehicles and must 
be capable of undertaking repair work and 
supervising the care and maintenance of transport 
in the field Previous police experience not 
necessary. Apply in writing to the Crown Agents, 
4, Millbank, London, 8.W.1. State age, name, in 
block letters, whether married or single, full 
qualifications and experience and = quote 
M1/35913/AM [4718 


SENIOR Designer Draughtsman required, 

experienced in automobile eng ne, transmission 
and chassis work. Applications giving qualifica- 
tions, age and experience to: The Personnel 
Manager, Morris Commercial Cars 
Adderley Park, Birmingham, 8 {4719 


K ARTH-MOVING EQUIPMENT 


QENIOR Designers and Draughtsmen required 
** with experience of earth-moving equipment, 
mechanical shovels and dumpers, etc., as used by 
civil engineering contractors 
APPLIC ATIONS are invited from men with 
experience in this field, giving details of past 
experience, educational standards reached, tech 
nical qualifications (if any), positions held, and 
any other useful information, including salary 
required. 
‘HE posts offered are permanent, with good 
prospects. Unique opportunity for “ live” 
men to establish themselves in interesting pros 
pective careers, with a Midlands company of 
world-wide repute 
‘HE company has liberal pens on scheme, ideal 
working conditions and canteen facilities 
SSISTANCE to successful applicants in pro 
vision of housing accommodation would be 
considered. Box 0415, c/o Automobile 
Engineer. [4720 


STAY ENDS 


for the 
AUTOMOBILE 
INDUSTRY 


machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone : Broadwell 1115 (4 lines) and 1757. 


Holdens 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone : HOP 1784. 


THE ANTI-FRICTION BEARING CO. LTD., 
HARFORD STREET, 
BIRMINGHAM, 19. 

Manufacturers of Plain Bearings in Gun 

Metal Steel and White Metal. 


Tel. Nos: NORthern 2024-5 
Tel. Add: “Antifric’’ ‘Phone, Birmingham, 19. 


SITUATIONS VACANT 
NE of the foremost manufacturers of two- 
and four-stroke internal combustion engines 
invites applications for the position of Senior 

Designer. 

_ E position offers unique opportunity and 
scope for a fully qualified man. A_ sound 

background in the design of internal combustion 

engines, petrol and diesel, is essential, and Higher 

National Certificate or a Degree in Mechanical 

Engineering desirable. 

A GOOD salary with future prospects, together 
with a Staff Superannuation Scheme is offered. 
PPLY in writing, giving full details of 

present position, experience, education, age 
and salary required. All particulars submitted 
will be treated in strictest confidence. 

DDRESS all applications to the Personnel 

Manager, The Villiers Engineering Company 
Ltd., Marston Road, Wolverhampton. {4721 


A TECHNICAL Sales Engineer to deal with 
Oil Filtration, having connections in the 
Motor Industry and with Industrial Engine 
Manufacturers, is required by a large light 
engineering compariy maufacturing as part of its 
range of products, Oil Filtration Units of world- 
wide repute. This appointment is of senior status 
dealing with high level technical and commercial 
executives. Applications should state in chrono- 
logical order experience, appointments held, and 
salaries earned to CRC, Box No. 290, 6, Aldford 
Street, W.1. [4722 
E XPERIMENTAL Engineer required by a firm 
4 manufacturing engines and chassis for heavy 
commercial vehicles. To take charge of small 
experimental department. Must have initiative 
and sound practical and technical experience. 
Should be capable of developing ideas from rough 
sketches. App'y, stating experience and salary 
required, to Box 0416, c/o Automobile et 7373 
4 


DESIGN - DRAUGHTSMAN _ required _ for 
motor cycle, transmission and engine design, 
with at least five years’ drawing office experience 
in the automobile industry. Position offers good 
opportunities for applicants who are interested in 
modern design and development. Write, giving 
full particulars, including and_ required 
salary, to Box 0417, c/o Automobile we 

4724Aa 


ELL-KNOWN Metal Industry and Engine 
Manufacturer in Scandinavia possessing 
modern machinery and experience in production 
of automotive 6-cyl. trol engines, requires well 
merited Senior Designer capable of designing 
and assisting in starting manufacturing of auto- 

motive diesel engines. 
QCHEME for time needed for this purpose, 
7 taking into consideration that experienced 
drawing office and technicians are available. 
Applicants must be willing to sign a time contract 
upon this basis: good salary and living conditions 
guaranteed. Native language not necessary. 
Applications stating age, qualifications and experi- 
ence to be sent to the office of this paper marked 
Direct Injection.” Box 0418, c/o 
i 6 


Engineer. 
WANTED 
REQUIRED, volumes of Automobile 
Engineer’ from 1946 onwards; good con- 
dition, preferably bound. C. J. 


Prebble, 7, 
Lansdown Place, Clifton, Bristol, 8. {4717 


AGENCIES WANTED 

[MPORTANT Automobile Firm established in 

Brussels since 1924 and specialized in the 
diesel line would be interested in obtaining sole 
agency for light diesel trucks from 2 to 5 tons. 
Brussels P.O.B. No. 260. [4723 
AGENCY/DISTRIBUTORSHIP, Automobile 

components or accessories, required by firm 
already wholesale distributors for well-known 
accumulators in area Bournemouth, Christchurch, 
Poole, Weymouth, Dorchester and Salisbury. 
Box 8803 c/o Automobile Engineer. 4700 


PATENTS 


MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


[HE proprietor of British Patent No. 601749, 
entitled “Improvements in or relating to 
air cleaners,” offers same for licence or other- 
wise to ensure practical working in Great Britain. 
Enquiries to Singer, Stern & tiberg, 14, East 
Jackson Boulevard, Chicago 4, Illinois, U.S.A. 
[4699 

ADVERTISER has provisional patents covering 
braking system which prevents wheel locking 
irrespective of road surface. Another arrange- 
ment gives limited differential effect. 
Enquiries to Tyson, 41, Norton Park Avenue, 
Lower Hutt, New Zealand. [4727 


COLLEGE 


Saltram Crescent, W.9 


VEHICLE ENGINEERING, 


BREADMAKING AND FLOUR 


ING, EMBROIDERY, NURSERY 
FURNISHING, PATTERN CUTTING, 


EVENING CLASSES in 
BOILER HOUSE PRACTICE, 
INSTALLATION, SHEET METAL 


CONFECTIONERY 
Day classes enrolment 14th — 18th September 
8.0p.m. 21st —25th September. 


L.C.C. PADDINGTON TECHNICAL 


Tel: LADbroke 1343, 1344 
Principal: A. T. LINDLEY, B.Sc., F.R.S.A., A.M.I.Mar.B., M.LProd.E. 


PART-TIME DAY & EVENING CLASSES in | 


MECHANICAL, ELECTRICAL, MACHINE SHOP & MOTOR 
GAS FITTING, 
INSTALLATION, SCIENCE LABORATORY TECHNOLOGY, 

CONFECTIONERY, | 
COOKERY, DRESSMAKING, MILLINERY, LADIES’ TAILOR- | 
NURSING, 


WELDING, 
WORK, GAS FITTING, 
SCIENCE AND MEDICAL LABORATORY TECHNOLOGY, 
PHYSICS, CHEMISTRY, BREADMAKING 


Evening classes enrolment 
Commence 28th Sept., 1953 
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SOFT 


ELECTRICAL 


associated 
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"AUTOMOBILE CHASSIS DESIGN 


2nd EDITION. By R. DEAN-AVERNS 


This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 

automobile design apart from the prime mover. The second | 
edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
new material on methods of stress measurement, anti- 
corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the | 
heavy commercial vehicle, but in general the work is applic- | 
able to car design. 


DORSET HOUSE, STAMFORD ST., LONDON, 8.E.1 


30s. net. By post 30s. 8d. 
Obtainable from all booksellers or from : 
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4 Made to customer's specification 
in any quantity. 
For precision parts from the bar 
rae 2 in any metal, particularly those 
x which are not produced by the 
cold head oF roll threaded process 
consult the specialist 


THE 


DARWINS 


SHEFFIELD - ENGLAND 


Toledo Wire Rod is recognised as the ideal 
material for the production of colliery haulage 
and winding ropes, needle wire, etc. A section 


of the Wire Mill is shown in the photograph. 


DARWINS LTD. 


TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS ~- HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 


CARBON & ALLOY CONSTRUCTIONAL STEELS 


WARDSEND STEEL CO. LTD. 


AGRICULTURAL & TOOL STEEL SHEETS 


ANDREWS TOLEDO (wine nov) LTD. 


D.53 SPECIAL CARBON & ALLOY WIRE ROD 


BUSBAR 
TRUNKING 
Ideal for a 
machine shop 


like this 


Here is Busbar Trunking, the 
modern method of electrical dis- 
tribution, inits naturalelement—an 
up-to-date machine shop with a 
close-packed bank of drilling 
machines. Old ideas of electric 
wiring have given way to B.B.T. 
—bare copper busbars enclosed 
and protected by a steel duct. This 
trunking is made in 12ft. lengths, 
easily extended in any 


direction; every 2ft. ADVANTAGES 
lengththereisatapping- OF BUSBAR TRUNKING 


point into which the 
nearest load can be 
plugged by means of a 
fused tapping box. 


For specifications and 
prices, write for 
Catalogue B.B.T.102. 


@ Can be installed in advance, since exact 
position of machines need not be known. 

@ Motorised machinery can be rearranged 
at will with a minimum of rewiring and 
production loss. 

@ Readily extendable to meet additional 
demands. 

@ Totally enclosed, steel clad and fire resis- 
ting, neat in appearance. 

@ Loading capacities 300, 250 or 175 amps. 


OTTER MILL SWITCHGEAR 


G. M. ENGINEERING (oreny st. many) LTD., 1, Victoria Street, London, $.W.1 Tel: ABBEY 5095 Cables: Busbar, Sowest, London 
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at all stages of manufac- 


ture ensures a trouble 


free product. .. . the 


reason why most manu- 


facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM 


PARKER ST. BIRMINGHAM. 


TELEPHONE: 


EDC baston.3607. 
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ONE PIECE—ONE PROCESS—thanks to 
DIE CASTING! 


The die cast radiator grille can be 
cast in ONE PIECE only—if so 
required — cutting down hours of 
production and ensuring a_ sturdy 
handsome component that is 
worthy of any fine car 


Now supplied in ton pallets to 
ensure safety and aw ease of handling 


MAZAK the preferred metal for die casting all automobile components —its many qualities making it 


particularly suitable for large or small units of a complex nature such as radiator grilles, carburettors, ete. 


URPEMBER OF THE CONSOLIOATED ZINC CORPORATION 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVERSTREET - LONDON - W.1 
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SPECIALISED ATTENTION 


Dear Sirs, 

For the past ten years we have obtained the castings for our 
Mark 16 metal spraying pistols from you. The vital close- 
grained structure with freedom from porosity are essentials 
to our product, and are the basis of a precision tool. The 
high standard of finish which we are able to obtain has been 
extremely satisfactory to ourselves and our customers in all 
parts of the world."’ 


METALLISATION LIMITED 


Much of our customers’ satisfaction is 
the result, we believe, of the specialised 
attention given by every department 
throughout every stage of production. 
In addition, Birmal offer you a Design 
Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
process, and a wide choice of specifi- 
cation. All of which extra facilities 
are part of the Birmal Service. 


= BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 
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